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(54) nPOI43BOflHb!E nMPMflA3MHOXI4HOnMHA 

(57) 

M3o6peTeHne othocmtca k coeflHHeHH^M, 
c^apMai^eBTMMecKMM KOMno3ui4HHM m cnoco6aM 
npuMeHeHnq coeflUHeHMM c^opivtyribi (II) b 
jieneHMM mhm npocfcmiaKTMKe HeraTopbix 
3a6oneBaHHM nnn coctohhmvi. B c{x>pMyne (II) Z 
o6o3HaMaeT O; KonbLjo A 

OpTOKOHfleHCMpOBaHHbIM cj)eHMJi KaK 

He3aMeu^eHHbiM, TaK m 3aMemeHHbiM y OAHoro 
nrin HecKonbKMX KonbLjeBbix aTOMOB ymepoAa 
paflMKanoM R 4 , rfle R 4 He3aBncwvio Bbt6paH H3 
rpynnbf, BKntonarameM ranoreH, NO2; 
R 1 -(CH 2 ) n L, rAe n=0, L o6o3HaMaeT M; M - 
$eHnn v\m ero 6eH3npon3BOAHoe m flanae-rca 

KaK He3aM6LL\6HHb<M , TaK M 3aMeU(eHHblM 1 HJ1W 2 

rpynnaMM, Bbi6paHHbiMn M3 0(C r C4)a/iKnna, 
OH, ranoreHa, N0 2 , (C r C3)nepc)yropa/iKViria, 
TeTpa3onnna, (Ci-C 4 )anKvina, C02R', CON'R", 
-SO m R\ -OCF3, m = 0-2, mjim M - nupnAMn, 
3aMeLneHHbiM O^C-i-C^a/iKmioM; R' m R" 
He3aBMCMMO Bbi6paHbi m H, (C r C 4 )anKnna p n 
ero cfjapMai^eBTimecKM npneMneMbie conn m 



Tay-roiviepbi. B M3o6peTeHMM onucaHbi TaioKe 
coeAMHeHMfl cfcopMyrt XIX m XX KaK 
npoMewy-roHHbie coeAMHeHMfl f\na nonyMeHkia 
coeAMHeHMM cfcopMynbi II. 3aMecTMTejin y 
coeAMHeHMM XIX m XX MMe»OT yKa3aHHbie 
3HaHeHMfl. CoeAMHeHMfl (II) none3Hbi npn 
neMeHMH n/nnn npoc^miaKTUKe HeBponornnecKnx 
3a6oneBaHMM, CBH3aHHbix c B036y >KAa k)ll\m m m 
aMUHOKucnoTaMM. 9 c. m 11 3.n. (t>-nbi, 8 Ta6n. 
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(57) Abstract: 

FIELD: organic chemistry .pharmacy. 
SUBSTANCE: invention relates to compounds of 
the formula 
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independently among the group including 
halogen atom, NO2; R 1 means -(CH2) n L where n 
= 0; L means M and M means phenyl or its 
benzo-derivative and can be both 
unsubstituted and substituted with 1 or 2 
groups taken among 0-CrC 4 -alkyl, OH, 
halogen atom, NO2, CrC3-perfluoroalkyl, 
tetrazolyl, (Ci-C 4 )-alkyl, 

CO 2 ^CON'RvSO m R',-OCF 3 ; m = 0-2; or M 
means pyridyl substituted with 0-(CrC 4 )-alkyl; 
R' and R" are taken independently among H, 

( C 1 -C 4 )-alkyl. Invention relates to its 

pharmaceutically acceptable salt and 

tautomers also. Invention describes also 
compounds of formulas (XIX) 

H and 

N CO R 

/ Z 



means O; ring A means unsubstituted 
ortho-condensed phenyl or it can be 
substituted at one or some ring carbon atoms 
with radical R 4 where R 4 is taken 
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XX 

intermediate compounds for synthesis of 



compounds of the formula (II). Substituents 
in compounds XIX and XX have the above 
indicated values. Invention relates to 
pharmaceutical compositions and methods of 
use of compounds of the formula (II) in 
treatment or prophylaxis of some diseases or 
states. Compounds of the formula (II) are 
useful for treatment and/or prophylaxis of 
neurological diseases associated with 
exciting amino acids. EFFECT: valuable 
medicinal properties of compounds. 20 cl, 8 tbl 
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M3o6peTeHne othocmtch k npon3BOflHbiM 
nnpnfla3MHflM0Ha. Mcnonb3yeMbiM b neneHMM 
HeBponomMecKnx 3a6oneBaHMM, rnaBHbiM 
o6pa30M, y M/ieKonnTarai^nx, TaKMx KaK MenoBeK. 
Bonee KOHKpeTHO, coeAkmeHkm Mcnonb3yioTCfl 
npn neMeHMM npunaflKOB m/mjim flpyrux 
HewpoflereHepaTMBHbix HapyweHMM, TaKnx KaK 
runorriMKeMVifl, KopKOBbiM napanuM, npexoflfli^ee 
HapytueHMe KopKOBoro M03roBoro 

KpoBoo6pau^eHMH, nepMHaia/ibHafl acdpMKCMH, 
anmiencMfl, ncMxo3, xopea XaHTMHrroHa 
(Huntington), 6okobom aMMOTpocfeMHecKMM 
cKnepo3, 6one3Hb AnbureMMepa, 6one3Hb 
(lapKMHcoHa, onu bo- noHTOU,epe6ennflpHafl 
aTpocfckiH, BbisBaHHan BnpycoM, 
HePipoflereHepaL^Mfl, TaKaa KaK n pn 06 peTeH Hbi m 

CMHflDOM MMMyHHOrO flecjDML^UTa M CBH3aHH0rO c 

hum cna6oyMMfl, rvmoKCMH, Bbi3BaHHan 
yTonneHneM, TpaBMOM cnnHHoro M03ra nnn 
ronoBHoro M03ra, n xpoHMMecKafl 6one3Hb t Ana 
npeflynpeweHMfl neKapcTBeHHbix anKoronbHbix 
cnHApoMOB OTMeHbi, m noAaBneHMH 

TOnepaHTHOCTM H 3aBMCMMOCTM OT 

HapKOTMHecKnx aHanbreTMKOB. B nacTHOCTM, 

M306peTeHMe OTHOCMTCfl K HOBbIM npOM3BOflHblM 

nnpnfla3MHAMOHa, Mcnonb3yeMbiM npki 
BoccTaHOBneHMM HeBponornqecKOM 
AereHepauMn, TaKOM, KOTopa* MoweT 6biTb 
Bbi3BaHa yflapoM, m B03HMKaK>meM b pe3ynbTaTe 

aCCOUJiaTMBHOM 0yHKl4MOHanbHOM 

HeflocTaTOMHOCTM. JleneHMe c ncnonb30BaHweM 
coeflMHeHMR no M3o6peTeHMK) MoweT 6biTb 
nene6HOM nnn TepaneBTunecKOM npn BBefleHMM 
coeflMHeHMfl nocne npoflBneHM* MLueMnn flnq 
CMnrMeHMfl 34)<t)eKTOB 3Toro 3a6oneBaHM«. 
06pa6oTKa mo>k6T TaiOKe 6biTb 
npocjDMJiaKTMHecKOM nnn nepcneKTMBHOM npn 
BseAeHMM coeAHHeHna b npeABMfleHMM 
bo3mo>khoctm npoaBneHM* HLU6MHH, HanpMMep, 

naL|MeHTy, KOTOpbIM CKTlOHeH K MLUeMMM. 

M3BecTHO, hto cnynaM MLUeMMM MoryT daTb 
nycKOBbiM MexaHH3MOM OMeHb cunbHoro 
yBennneHMfi BHeioieTOMHbix KOHU,eHTpau,MM 
B036y>KAaK)LHMX aMMHOKMcnoT myTaMaia w 
acnapTaTa, KOTopwe MoryT, b cboio onepeflb, 
Bbi3BaTb flnnTenbHoe HewpoHHoe b 036 y >Kfle Hue, 
npwBOflflmee k MaccupoBaHHowiy npnTOKy 
Kanbu.ua M3 BHeKneTOHHbix ynacTKOB k 
BHyTpuKneTOHHbiM ynacTKaM b HeBpanbHbix 
KneTKax ronoBHoro M03ra. TeM caMbiM MO)KeT 
6biTb co3AaHa Kanbu,MeBafl neperpy3Ka, KOTopaa 
npuBOAMT k KacKaAy co6biTMM, BeAyii^nx k 
Kaia6onn3My KneTOK m b KOHeMHOM cneTe 

Bbipa^aiOLl^MXCfl B CMepTM KneTOK. 

ripeAnonaraeTCfl, hto N-MeTun-DacnapTaT 
(NMDA) peLienTopHbifi KOMnneKc MrpaeT 
cyu^ecTBeHHyK) ponb b noTOKe co6biTMM, 
npuBOAfli^nx k H6Kpo3y KneTOK, cneAytomeMy 3a 
npoRBneHneM nweivikin. ripeAno>KeHHbie b 

AaHHOM M306peTeHMM COeAMHeHMfl MOryT 6blTb 

none3Hbi npn qenoM pflAe 
HeiipoAereHepaTMBHbix HapyweHMM, nocKonbKy 
ohm AetiCTByiOT KaK aHTaroHncTw B036y>KAaK)U4MX 
awiHHOKHcnoT. Ohm MoryT sto AenaTb KOCBeHHO, 
nyTeM annocTepMMecKOM MOAynfli^MM MecTa 
CBfl3biBaHMH rnyTaMaTa, b MacTHOCTM, Ae^cTBya 
KaK aHTaroHMCTbi ctpmxhm H-Heny BCTBMTenbHoro 
rnMi^MH peu,enTopa Ha NMDA pei^enTopHOM 
KOMnneKce. Ohm MoryT TaiOKe Renaib sto 
HenocpeACTBeHHo, nyTeM cBfl3biBaHM« caMoro 
myTawiaT ynacTKa NMDA peqenTopHoro 
KOMnneKca. 

ComacHO M3o6peTeHMK> npeA/io>KeHo 
coeflMHeHne m ero c^apMaqeBTMHecKMe 
KOMno3ML|MM, npMroflHbie f\nn neneHMfl 
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HeBponorMMecKMX 3a6oneBaHMM, BicnfOHawu^Me 
coeAHHeHMe c})opMynbi I MnM ero 
cfjapMaL^eBTMBTMHecKM npMeMneMyw conb 
(c^opMyna BbiHeceHa, BMecTe c ApyniMM 
cj^opMynaMM, o6o3HaneHHbiMM pmmckmmm 
qM^paMM, Ha CTpaHMi4bi, cneAyiou^Me 3a 
npMMepaMM) m mx TayTOMepw, 

rAe Z Bbi6paH M3 O, S v\m NH (MnM, KorAa 
B-KonbL(o N- TayT0MepM30B3Ho MnM B-Konbi^o 
BoccTaHOBneHO, Z rpynna MO>KeT 6biTb Bbi6paHa 
M3 H, OH, SH MnM NH 2 c o6pa30BaHMeM 

COeflMHeHMfl T). 

KonbL^o Bbi6paHO A M3 

opTOKOHAeHCMDOBaHHoro apoMaTMMecKoro MnM 
reTepoapoMaTMHecKoro n^TM- MnM 
ujecTMHneHHoro Konbi^a, Bw6paHHoro M3 0eHMna, 
nMpMAMna, cfjypMna, nMpponMna MnM TMeHMna, 
nM6o He3aMemeHHoro, nM6o nonM3aMeLi^eHHoro 
no KonbL^eBOMy ymepoAHOMy aTOMy paAMKanoM 
R 4 , rAe R 4 He3aBMCMM0 Bbi6paH M3 rpynnw, 
coAepwameM ranoreH, (1-4C)anKMn, NO2, CN, 
(C1-3)nep<t>TopanKMn, OH, OCF 3 , 

(2-4C)anKeHMn, (2-4C)ani<MHMn, 0(1-4C)anKMn, 
NR'R", S02NR'R" MnM S(0) m R\ 
reTepoL^MKnMHecKyK) rpynny, NR'COR", COR", 
NR , C0 2 R", COsR 1 , CONR'R"; 

R' Bbi6paH M3 H MnM -(CH 2 ) n L, rAe L 
o6o3HaMaeT M MnM W; 

M o6o3HanaeT cf)eHMn MnM ero 
6eH3onpoM3BOAHbie m flBnaeTca nM6o 
He3aMeu4eHHbiM, nM6o 3aMeu^eHHbiM 1,2,3 MnM 4 
rpynnaMM, Bbi6paHHbiMM M3 -0-(1-4C)ani<Mna, 
-0-(2-4C)anKeHMna, -0-(2-4C)anKMHMna, 
-0-(C0-C6anKMn)4)eHMn, -OH, -ranoreHa, -N 2 O t 
-CN, -CF 3 , -(1-4C)anKMnCF 3 , NH(CO)R*, 
-(1-4C)anKMn 5 -NR'R", -C0 2 R\ -CONR'R", 
S(O) mR1> S0 2 NR'R M , (C1-C6)anKMnoKCM-, 
(C1-C6)anKMnoKCM, rMApoKCM(C1-C6)anKMnoKCM-, 
OKCM(1-6C)anKMnoKCM, KOTopbie MoryT 
o6pa30BbiBaTb i^MioiMHecKoe KonbL^o, 
npMcoeAMHeHHoe k 4)eHMnbHOMy Konbqy b opTO 
nonoweHMM, apMnoKCM(1-4C) 
anKMnoKCM(1-4C)anKMna, 

(C 1 -C6)anKMnoKCM-(C 1 -C6)anKMnoKCM(C 1 -C6)anK 

MnOKCM-, 

rMApoKCM(C1-C6)anKMnoKCM(C1-C6)anKMnoKCM-, 
-0(C1-C6anKMn)NR'R", N R'(C1 -C6)anKMnN R'R", 
(C 1 -C6anKMn) N R'R", -0-( 1 -4C)nepc})TopanKMn, 
-(1-4C)nepct)TopanKMn, -NR'(C1-C6anKMnoKCM), 
-NR'(C1-C6anKMnrMflpoKCM), 
-(C 1 -4anKMn)0KCM(C 1 -4anKMn), 
-0(C1-4anKMn)COOR', -(CHJnNR'RXOOR 1 , tao 
n= 1-4, -(C1 -4anKMn)NR'R", -(C1-4anKMn)OR' f 
-NRXCHsJnCOOR', 

-S(O) m(ci-4anKMn)0KCM(C1-4anKMn), 
S(O) m (C1 -4anKMn)oKCM(C1 -4anKMn)0KCM(C 1 -4an 
KMn)oKCM(C 1 -4anKMn), -N R'(C 1 -4anKMn), 
-NR'(C1 -4anKMn)0KCM(C1-4anKMn)0KCM(C1 -4anKM 
n); reTepoqMKn, b kotopom reTepOL^MKn Bbi6paH 
ms n«TM- M/MnM ujecTM M/MnM ceMMMneHHoro 
reTepoi4MKnMHecKoro KonbL^a, coAep^aunero 1,2 
MnM 3 reTepoaTOMa, Bbi6paHHbix M3 O, N MnM -S, 
MnM mx apMn MnM reTepoapMn 
6eH3onpoM3BOAHbix, tab N reTepoqMKna 
Heo6«3aTenbHo 3aMet^eH R f m aTOM yrnepoAa 
MnM aTOM a30Ta reTepoi^Micna mojkbt 6biTb 
3aMemeH, R MnM R*, MnM aTOM yrnepoAa MO>KeT 
6biTb AM3aMeu4eHHbiM c o6pa30BaHweM C5-C7 
cnMpo-rpynnbi, MnM aTOM yrnepoAa MnM aTOM 
cepbi MO)KeT 6biTb saMeu^eH O c o6pa30BaHMeM 
Kap6oHMnbHOM rpynnbi MnM cynbcjDOHMn rpynny 
S(0) m npM ycnoBMM, hto reTe pou^M icn m h ecKM m 
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a30T H6 M0)K6T 6blTb CBfl3aH C a3OT0M 
TpM KJ1 M MeCKOM KOJlbL^eBOM CMCTeMbl cJxDpMynbi 

i; 

reiepoapun, r^e reiepoapun Bbi6paH H3 
He3aMeu^eHHbix v\nv\ 3aMemeHHbix 

a pO M 3TM HeCKMX paflMKa/lOB M hx 

6eH3onpon3BOflHbix, BiaiJonaioinMX nupuflun, 
TMeHMn, (pypamn, mhm M3 rpynn, coAepwamwx 
ABa reiepoaTOMa, Bbi6paHHbix M3 N, O v\m S, 

T3KMX IOK nnpa30n, MMHfla30Jl, M30KCa30H, 

oKca3on, Tna3on v\m M30Tna3on (w mx 
oKvicneHHbie npon3B0AHbie, Bbi6paHHbie H3 
S(O) m , rfle m = 0-2), nnpnAa3MH, nupuMMAMH, 
nnpa3WH, mjih H3 rpynn, coAepwaLiiMX Tpn 
reiepoaTOMa, Bbi6paHHbix H3 N, O v\m S, TaKnx 
KaK Tpna3on nnn oKcaAwa3on nnn Tpna3MH, v\m 
M3 rpynn, coAepwamkix neTbipe reiepoaTOMa, 
TaKMx KaK Teipason, rAe N reiepoapunbHOM 
rpynnbi Heo6fl3aienbHO 3aMemeH R v\ 
3aMeu;eHHbie apoMa™MecKne 3aMec™ienn 
BKJIKDHaiOT o6biHHbie apoMaTMMecKwe 

3aMecTMTenki, Bbi6paHHbie M3 rwflpoKCM, anKOKcn, 
ranoreHa nnn 1411 aHO, v\ reTepoapnnbHaa rpynna 
npucoeAHHeHa k -(CH 2 ) n nepes aTOM yrnepoAa 
v\m reTepoaTOM reiepoapunbHOM rpynnw; 

W Bbi6paH M3 OH, OR, CF 3 OCOR\ 

S(0)m RIj sCOJmNR'R", ranoreH, NR'R", npn 
ycnoBnn, mto NR'R" He paBeH NH 2 , COR', 
NR'COR", OCONR', NR'C0 2 R", 

(C3-6)L4MKnoanKMna f NRCONR'R", C0 2 R' vim 
CONRR' npn ycnoBnn mto n > 0 m: 
n = 0-6; 

R 2 Bbi6paH M3 H v\m -(CH 2 ) n L, rAe L 
ooo3HaMaeT M vim W, v\ 
M npeACTaBnaeT: 

cfceKwn vim ero 6eH3onpon3BOAHbie m 
flBnneTCfl nn6o He3aMemeHHbiM, nn6o 
3aMeu^eHHbiM 1,2 nnn 3, Bbi6paHHbiMM M3 
-0-(1-4C)anKnna, -OH, - ranoreHa, -N0 2 , -CN, 
-CF 3 , -NH(CO)R\ -(1-4C)anKnna, -NR'R", 
-C0 2R . _ C ONR'R", -S(0) m R\ -S0 2 NR , R", 
(C 1 -C6)anKnnoKcn(C 1 -C6) anKunoKCM-, 
rnApoKCM(C1-C6)anKnnoKCM-, 
(C1-C6)anKnnoKcn(C1-C6) amcwnoKCH (C1-C6) 
anKunoKCM-, tmapokcm (C1-C6) anioinoKCM 
(C1 -C6) anKunoKCH-, -0(C1 -C6ani<Mn) NR'R", 
-N R'(C 1 -C6anKkin)N R'R", -(C1- 
C6ajiKnn)NR'R", -OCF3, 
-NR'(C1-C6anKnnoKCM), -NR'(C1- 
C6anKunmApoKCM); 

reiepoLjMKn, rAe reiepoijHKn Bbi6paH m 
n«TH- vi/vim LuecTH vilvim ceMMHneHHoro 
reTepoLiMKnuMecKoro KonbLja, coAep>Kau4ero 1,2 
vinvt 3 reiepoaTOMa, Bbi6paHHbix viz O, N v\m S, 
vim ero apunbHbix vim reTepoapuribHbix 
6eH3onpon3BOAHwx, rAe N reTepoLjMKna 
Heo6«3aTenbHO 3aMeujeH paAMKanoM R' m aTOM 
yrnepoAa v\m a30Ta reTepoquioia Mo>KeT 6biTb 
3aMeiAeH R vim R', vim aTOM yrnepoAa MoweT 
6biTb AH3aMemeH c o6pa30BaHMeM C5-C7 
cnnpo-rpynnbi, vim aTOM yrnepoAa vim aTOM 
cepbi MoryT 6biTb 3aMeu^eHbi O c o6pa30BaHneM 
Kap6oHnnbHOM rpynnbi v\m cynbo>OHnnbHOM 
rpynna (S(O)J; 

reTepoapun, rAe reiepoapun BbiSpaH m 
He3aMeiAeHHbix v\m 3aMemeHHbix 

apoMaTunecKnx paAMKanoB m nx 
6eH3onpon3BOAHbix, BioiK)HaK)iAHX nupMAnn, 
TkieHun, 4>ypaHMn, nnn M3 rpynn, coAepwamwx 
ABa reiepoaTOMa, Bbi6paHHbix M3 N, O nnn S, 

T3KMX KaK nnpa30n, MMMAa30J1, M30KCa30n, 

OKca30Ji, Tna3on, M30Tna3on nnn M3 rpynn, 



C0Aep>KaLAMX TpM reiepoaTOMa, Bbi6paHHbix W3 
N, O nnn S, Taraix KaK Tpna3on unw 
oKcaAna3on, wnn M3 rpynn, coAepwamMX MeTbipe 
reiepoaTOMa, Taioix KaK TeTpa3on, rAe N 
reTepoapunbHow rpynnbi Heo6fl3aienbHO 

5 3aMeiAeH paAMKanoM R m 3aMeLAeHHbie 
apoMaTMHecKMe 3aMecTMTenn BKnionaioT 
o6bNHbie apoMaTMMecKvie 3aMecTMTenn, 
Bbi6paHHbie M3 ruflpoKCM, anKOKCM, ranoreHa unii 
i^naHO, m reiepoapunbHafl rpynna npncoeAMHeHa 

1Q k -(CH 2 ) n nocpeACTBOM aTOMa yrnepoAa nnn 
reiepoaTOMa reiepoapunbHoPi rpynnbi; 

W Bbi6paH M3 OH, OR', OCOR', S(0) m R' t 
ranoreH, S(0) m NR'R", NR'R", npn ycnoBWM, 
mo NR'R" He paBeH NH 2 , COR', NR'COR", 
OCONR', NR'C0 2 R", (C3-6)^KnoanKnna, 
NRCONR'R", C0 2 R* Vim CONRR', 

npn ycnoBMM mto n > 0, m: 

n = 0-4; 

R Bbi6npaioT M3 H v\m (1-4C)anKnna; 

R' H R", He3aBMCMMO, Bbl6paHbl M3 H, 

20 (1-4C)anKnna, rAe anKnn BicniOMaeT 
anKeHnn(C2-C4) m ani<MHMn(C2-C4); 
(3-6C)t4nioioanKMna, c()eHnn (0-4C)anKMna, 
reiepoL^MKno(0-4C)anKnna hjim reiepoapun 
(0-4C)anKnna, rAe cfceHkin v\m reiepounKn nnn 
reiepoapun - tbkom , KaK onpeAeneHO Bbiiue, n 

25 nio6oM M3 BbiiuenpMBeAeHHbix paAMKanoB 
Heo6fl3aienbHO 3aMeu^eH no OAHOMy nnn 6onee 
ymepoAHbix aTOMOB ranoreHOM, H, 
(1-4C)anKvinoM, (3-6C)L^HKXioanKnnoM, <t>eHMnoM, 
NO;*, CN, CF 3 , OH, 0-(1-4C)anKnnoM, NR'R", 

30 S(0) m R' v\m S0 2 NR'R", rAe NR'R" MO>KeT, 
Heo6fl3aienbHO, o6pa30BbiBaTb 
N-anKMn(C1-3)0KcnanKnn(C2-3) Konbi^o c N; 
m = 0-2; 

npn ycnoBMM, mto R 1 m R 2 He paBHbi 06a H m 
b cfcapMaLjeBTMHecKofi KOMno3nqnn k 

35 coeAMHeHMK) c|x)pMynbi I nnn I' Ao6aBnen 
cjDapMaqeBTMMecKM npneM/ieMbiii pacTBopnienb 
vmu HocnTenb. CornacHO M3o6peTeHMio 
npeAnaraeicfl coeAHHeHne m 
cfiapMaqeBTHMecKMe KOMnosnqnn Ha ero ocHOBe, 
noAXOAfliMMe Ann neMeHn« HeBponornMecKnx 

40 3a6oneBaHMM, BioiioMaioiuMe coeAHHeHne 
cfjopMynbi I vim ero cj^apMai^eBTMBTHMecKM 
npneMneMyto conb (c}x)pMyna BbiHeceHa, BMecie 
c ApynMM 4>opMynaMM, o6o3HaMeHHbiMH 
puMCKMMM i^nc^paMM, Ha CTpaHnqw, cneAyioL^ne 

45 3a 3KcnepMMeHTanbHbiMn npuMepaMn) v\ v\x 
TayTOMepw, rAe 

Z Bbi6paH M3 O, S nnn NH (unw, KorAa 
B-Konbi^o N- TayT0Mepn30BaH0 v\nv\ B-KonbLio 
BocciaHOBneHO, Z rpynna MO?KeT 6biTb Bbi6paHa 
M3 H, OH, SH v\m NH 2 c o6pa30BaHneM 

50 coeAMHeHMfl I'). 

Konbt^o A Bbi6paHO M3 

opTOKOHAeHCupoBaHHoro apoMaTMMecKoro kinn 
reiepoapoMaTMMecKoro nain- v\m 
uuecTMMneHHoro Konbqa, Bbi6paHHoro H3 (penvina, 
nupnAHna, 4)ypnna, nupponnna v\m TiieHMna, 

6 nn6o He3aMeLAeHHoro, nn6o nonn3aMeu^eHHoro 
y Konbi^eBoro yrnepoAHoro aiOMa paA^KanoM 
R 4 , rAe R 4 He3aBMcuiM0 Bbi6paH M3 rpynnbi, 
coAepwameM ranoreH, (1-4C)ariKMn, N0 2 , CN, 
(C1-3)nepcf)TopanKVin, OH, OCF 3l 

60 (2-4C)anKeHnn, (2-4C)anKMHnn, 

-0-(1-4C)anKMn, NR'R", S0 2 NR'R" unw S(0) m R'; 

R' Bbi6npa»0T M3 H v\m -(CH 2 ) n L, W L 
npeAdaBnaeT M nnn W; 
M o6o3HaMaei 

cjDeHMn v\m ero 6eH3onpon3BOAHbie m 
ABrifleTCfl nn6o He3aMeiAeHHbiM, nn6o 
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3aMei4eHHbiM 1,2 nnn 3 rpynnaMii, Bbi6paHHbiMM 
H3 -0-(1 -4C)a/iKnna, -0-(2-4C)anKeHM/ia, 
-0-(2-4C)anKMHnna, -OH, ranoreHa, -N0 2 , -CN, 
CF 3 , -(1-4C)anKMJiCF 3 , -NH(CO)R\ 
-(1-4C)a/iKnna, -NR'R", -C02R', -CONR'R", 
-S(0) m R\ 'S0 2 NR'R' , l (C1-C6) anwnoKCM 
(C1-C6) a/iKunoKcn-, ruflpoKCM (C1-C6) 
anKMnoKCM-, apunoKcn (1-4C) anKMnoKCM (1-4C) 
aJiKMna, (C1-C6) anKMnoKCM- (C1-C6) ariKMnoKCM 
(C1-C6) a/iKVinoKCM-, ruflpoKcn (C1-C6) 
a/iKunoKcn (C1-C6) a/iKunoKcn-, -0-(C1- 
C6anKMn)NR'R", -NR'(C1-C6ariKMn)NR , R ,, > 
-(C1-C6anKMJi)NR'R", -O-(1-4C)nepc})T0pajiKviJia, 
-(1-4C)nepqVropanioina, -NR'(C1- C6anKnnoKcn) f 
-N R'(C 1 -C6anKnnrnflpoKCM); 

reTepoL^MKn, rAe reTepoi^nioi Bbi6paH M3 
nyiTM- m/mjim wee™ n/nnn ceMUMneHHoro 
reTepoLiMKnunecKoro KOJibqa, coflepmau^ero 1,2 
hjim 3 reTepoaTOMa, Bbi6paHHbix M3 O, N mjim S, 
r^e N Ha reTepoquKJie, Heo6fl3aTenbHO, 
3aiviemeH paAMKanoM R' m aTOM yrnepofla nnn 
aTOM a3OTa Ha reTepoqMKJie Mo>KeT 6biTb 
3aMei4eH paAMKanoM R nnvi R', nnn aTOM 
yrnepoAa MOweT 6biTb 3aMem,eH O c 
o6pa30BaHneM Kap6oHnnbHoPi rpynnbi; 

reTepoapMn, rfle reTepoapun Bbi6paH M3 
He3aivieineHHbix nnn 3aMemeHHbix 

apoMaTunecKHX paflMKanoB m mx 
6eH3onpoki3BOAHbix, BKnKDHatOLUMX nupuflun, 
TueHun, qtypaHMn, nnn M3 rpynn, coAepwainMX 
flBa reiepoaTOMa, Bbi6paHHbix M3 N, O mjim S, 

T3KMX K3K nnpa30fl ( MMMfla30J1, M30KCa30Jl, 

OKca3on, TMa3on, M30TMa3on mjim M3 rpynn, 
coflep>KaLnvix TpM reiepoaTOMa, Bbi6paHHbix M3 

N, O MJIM S, T3KMX KaK TpM330n MHM 

OKcaAMa30Ji, rfle N reiepoapMribHOM rpynnbi, 
Heo6fl3aTenbHO, 3aMeuieH paAMKanoM R, a 
3aMemeHHbie apoMaTMnecKMe 3aMecTMTenM 
BK/iKwaioT o6biMHbie apoiviaTMHecKMe 
3aMecTMTeriM, Bbi6paHHbie M3 rviflpoKCM, anKOKCM, 
ranoreHa MnM i^naHo, m reTepoapMnbHa* rpynna 
npMcoeAMHeHa k -(CH 2 ) n nocpeACTBOM aTOMa 
yrnepofla mhm reTepoaTOMa reiepoapMnbHOM 
rpynnbi; 

W Bbi6paH M3 OH, OR*, OCOR', S(0) m R\ 
NR'R M , npM ycnoBMM, hto NR'R" He paBeH NH 2f 
NR'COR", OCONR', NR'C0 2 R", NRCONR'R", 
C0 2 R' mjim CONRR', npM ycnoBMM, hto n > 0, m: 

n = 0-4; 

R 2 Bbi6paH M3 H MnM -(CH 2 ) n L, rfle L 
o6o3HaMaeT M mjim W, m 
M o6o3HaMaeT 

cf^eHun MnM ero 6eH3onpoM3BOAHbie m 
ABnneTCfl nM6o He3aMeu^eHHbiM, jim6o 
3aMem,eHHbiM 1,2 MnM 3 rpynnaMM, Bbi6paHHbiMM 
M3 -0-(1-4C)anKMna, -OH, -ranoreHa, -N0 2 , 
-CN, -CF 3 , NH(CO)R' t -(1-4C)anKMna, - 
NR'R", -C0 2 R\ -CONR'R", 

-S(O) m R\ -SOSNR'R", 

(C1 -C6)anKMnoKCM(C1-C6)anKMnoKCM-, tmapokcm 
(C1-C6)anKMnoKCM-, (C1-C6) anKMnoKCM- 
(C1-C6) anKMHOKCM (C1-C6) anKMnoKCM-, 

TMApOKCM (C1-C6)anKMnOKCM(C1-C6)aJ1KMJlOKCM-, 

-0-(C1-C6anKMn) NR'R", -NR'(C1- 

C6anKMn)NR'R", -(C1-C6anKMn)NR'R", -OCF 3l 
-NR'(C1- C6anKMnoKCM), -NR' 

(C1-C6anKMnmApoKCM); reTepoqMKJi, tab 
reTepoL^MKn Bbl6paH M3 nflTM- M/MnM mecTM m/mjim 
ceMMHJieHHoro reTepoi^M KJiMMecKoro KonbLja, 
coAepwamero 1,2 MnM 3 reTepoaTOMa, 
Bbi6paHHbix M3 O, N MnM S, tab N reTepoL\MKJia, 
Heo6fl3aTenbHo, 3aMemeH paAMKanoM R' m aTOM 
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yrnepofla mjim aTOM a30Ta Ha reTepoqMicne 
MO)KeT 6biTb 3aMeiu,eH paAMKanoM R MnM R'; 

reiepoapMn, tab reTepoapMn Bbi6paH ms 
He3aMeineHHbix mhm 3aMeu^eHHbix 

apoMaTMMecKMX paAMKanoB m mx 
6eH3onp0M3B0AHbix, BKn»oHaK)inMX nMpMAMn, 
TMeHMn, qbypaHMn, mjim M3 rpynn, coAepwamMX 
ABa reTepoaTOMa, Bbi6paHHbix M3 N, O mjim S, 
t3kmx KaK nMpa3on, MMMAa3on, AMTMon, 
OKcaTMon, M30Kca3on, OKca3on, TMa3on, 
M30TMB3on MnM M3 rpynn, coAepwamMX TpM 
reTepoaTOMa, Bbi6paHHbix M3 N, O MnM S, tqkmx 
KaK Tpna 3 on, OKcaAMa3on, A"OKca3on mhm 
OKcaTMa3on, tab N Ha reTepoapMfibHOM rpynne, 
Heo6n3aTenbHO, 3aMeLL^eH R, m saMeu^eHHbte 
apoMaTMMecKMe 3aMecTMTenM BKJiK>4aK)T 
o6biMHbi6 apoMaTMnecKMe saMecTMTenM, 
Bbi6paHHbie M3 TMApoKCM, anKOKCM, ranoreHa MnM 
i^MaHo, m reTepoapMnbHaa rpynna npMcoeAMHeHa 
k -(CH 2 ) n nocpeACTBOM yrnepoAHoro aTOMa 
reiepoapMnbHOM rpynnw; 

W Bbi6paH M3 OH, OR', OCOR', S(0) m R', 
NR'R", npM ycnoBMM hto NR'R" He paBeH NH 2 , 
NR'COR", OCONR', NR'C0 2 R", NRCONR'R", 
C0 2 R' MnM CONRR', npM ycJiOBMM mto n > 0, m: 

n= 1-4; 

R BbiSpaH m 3 H mjim (1-4C) anKMna; 

R' M R", HesaBMCMMO, Bbi6paHbi M3 H, 

(1-4C)ani<Mna ( rAe ajiKMn BicnKDnaeT ajiKeHMn mjim 
anKMHMn; qbeHMn(0-4C)anKMna, reTepoi4Micno(0- 
4C)anKMna MnM reTepoapMJi(0-4C)anKMna, rAe 
qbeHMn MnM reTepoqMKn MnM reTepoapMn - TaKMe, 
KaK onpefleneHO Bbiiue, m Heo6»3aTenbHO 
3aMeu^eH no OAHOMy MnM 6onee yrnepoAHbiM 
aTOMaM ranoreHOM, H, (1-4C)anKMJioM, N0 2 , 
CN, CF 3 , OH, -0-(1-4C)ajiKMJiOM, NR'R", 
S(O) mR . MJ1M so 2 NR'R"; 

m = 0-2; m b cpapMai^eBTMMecKOM KOMno3MUMM 
k coeAMHeHMK) cjDopMynbi I mjim I' npM6aBneH 
4)apMaqeBTMHecKM npMeMneMbiM pacTBopMTenb 

MnM HOCMTenb. 

flaHHoe M3o6peTeHMe othocmtca TaiOKe k 
coeAMHeHMflM, KOTopbie Mcnonb 3 ytoTCfl b 
KanecTBe npoMe>KyTOHHbix coeAMHeHMM npM 
nonyneHMM tjiml^hh peqenTopHbix aHTaroHMCTOB, 
KaK onpeAeneHo Bbiiue, rAe W o6o3HanaeT 
ranoMAHbie paAMKanbi, TaKMe KaK CI, Br MnM I, 
rAe n > 0. flononHMTenbHo, coeAMHeHMM, 
nonyneHHbie HOBbiM cnocoooM nonyseHMfl 

nMpMA33MHXMH0nMH0B, yKa3aHHblM 3Aecb, c R 1 , 

Bbi6paHHbiM M3 apMJia MnM reTepoapMna, KaK 
onpeAeneHo Bbiiue, ABnfleTc« KJiraneBbiMM 
npoMe>KyTOMHbiMM npoAyKTaMM nnn nonyneHMA 
yKa3aHHbix coeAMHeHMM. 3tm icniOMeBbie 
npoMe>KyTOHHbie coeAMHeHMM npeACTaBn«K)T 
N-2-apMn (mjim reTepoapMn) rviApa3MAbi 
3-Kap6oanKOKCM-4-rMApoKCM-XMHonMH-2-Kap6oL4MK 
nMMecKOM KMcnoTbi, KOTopbie Mcnonb3y»OTCM a^^ 
nojiyneHMM BbiiueyKa3aHHbix apMHbHbix MnM 
reTepoapMnbHbix paAMKanoB, rAe apMn MnM 
reTepoapMn - t3kom, KaK onpeAeneHo Bbiiue. 
flpynie npoMe>KyTOHHbie KnioneBbie npoAyKTbi 

BKnKWaKDT npOM6)KyTOHHbie npOM3BOAHbie 
3-Kap60HOBOM 

KMCnOTbl-4-rMAPOKCMXMHOJlMH-2-nMpponMAMHaMMA 

a, KOTopbie Mcnonb3ytoTCH f\nn B3aMMOAeMCTBM« 
c BOC-3aMeu^eHHbiMM apMn, reTepoapMn MnM 
3aMeu4eHHbiMM anioin rMApa3MHaMM c 
nojiyneHMeM nocne cBM3biBaHMM c noMou^bio 
AMMMKJioreKCMnAMMMMAa MnM 
AMM3onponMnAMMMMfla b nonqpHOM 
pacTBopMTene, TaKOM KaK Tr<t>, MeTaHon, 
AMSTMnoBbiM aqbMp, AMOKcaH, CH 2 CI 2 , CH 3 CN 
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mjim flM<D m KMC/iOTa (HanpMMep, CH3SO3H), 
Apyroro KJiraMeBoro npoMeacyTOHHoro npoflyiaa - 

2- nnpponMflMHOKap6aMMfl-3-Kap6oHOBOM 
KncnoTbi-N-1 apun-, reTepoapun-, 3aMemeHHoro 
ariKHn, apunajiKnn- mjim 
reTepoapnnanKMnrnflpa3Mfla, KOTopbifi nocne 
chatm* 3amnTbi MJin yAaneHMfl BOC mjim APyrofi 
o6~b6MHOM N-3au^MTHOM rpynnbi, npuBOAMT 
ceneKTMBHO k N-2-3ai4MU^eHHOMy PQD. 

nuppO/lMflMH MO>KeT 6blTb 3aMemeH 
3KBHBaneHTHblM KOHUMeCTBOM aMMHa, KOTOpbIM 
npMBOflMT K aMMfly C orpaHMHeHHOM CTepMMeCKOM 

AocrynHOCTbK) m KOTopbiM fleMCTByeT KaK 
noAXOAflU4an yxoflnu^afl rpynna. 

B EPO HOMep 0516297 A1 onucaHbi 
HeKOTopbie nnpnfla3MHAMOHbi. KpoMe Toro, 

COeflMHeHMfl (1) TkieHO 

[2',3':5,6]nMpMAO[2,3-d]nMpMAa3MH-5,8,9 
(4H,6H,7H)-tpmoh n (2) TueHO 
[3',2':5 t 6]-nMpMAO [2,3-d]nnpi4fla3MH- 
4 i 5,8(6H,7H,9H)-tpmoh M3BecTHbi, HanpuMep m 
J. Heterocyclic Chem., 28, 205, (1991). 

flpyrne npon3BOflHbie nnpnAa3HHflnoHa 
M3BecTHbi, HanpuMep, M3 Beilstein's Handbuch 
der Organischen Chemic; Goodard et al. p 
Bull.Soc.Chim.Fr., 1588, (1972); m Reid et 
al. f Chem.Bet., 85, 204, (1952). C Apyrow 
CTopoHbi, coeAHHeHMfl no HacTOflmeMy 

M3o6peTeHMK) OTHOCflTCfl K HOBblM 2- MflM 

3- 3aMemeHHbiM nnpnAa3MHAHOHaM v\nv\ mx 
TayTOMepaM, KaK noKa3aHO cfeopMynotf I mjim I'. 

OTAenbHbie rpynnbi stom ujmpoko 
onpeAeneHHoii rpynnw coeAHHeHufi BicnioMaioT 
coeAMHeHMfl, nMeiou^ne KOHKpeTHbie 4>opiviynbi II 
m\A III, rAe, b cnynae c})opMyribi II: 

Z BbiopaH M3 O, S v\m NH; 

KonbL^o A Bbi6paHO M3 opTOsaMemeHHoro 
apo,M3Tvr-J8CKoro MiiM rerepoapOMaTMMecKoro 
nflTM- nnn LuecTunneHHoro Konbi^a, Bbi6paHHoro 
M3 4>eHnna, nupnAnna, nnpponnna nnn TueHwna, 
nn6o He3aMeaieHHoro t nn6o 3aMemeHHoro no 
oAHOMy nnn 6onee yrnepoAHbiM aTOMaM KonbLja 
rpynnoM R 4 , rAe R 4 , He3aBMcnMo, Bbi6paH M3 
rpynnbi, coAepwameM BOAopofl, ranoreH, 
(1-4C)anKnn, N0 2 , CN, (C1-3)nepcJ>TopanKMn, 
OH, OCF 3 , (2-4C)anKeHnn, (2-4C)anKMHnn, 
0(1-4C)anKnn, NR'R", S0 2 NR , R" um S(0) m R'; 

R 1 o6o3Ha«HaeT -(CH 2 ) m L, rAe L Bw6paH M3: 

OH, -0(C1-C4anKnn), -0(C1-C4anKnn)apnna, 
(C1-C4a/iKMn)COOR', OCOR', S(0) m R', 
NR'R", npn ycnoBUM hto NR'R" He paBeH NH 2 , 
NR'COR", OCONR', NR'C0 2 R", NRCONR'R", 
C0 2 R' mjih CONRR', npn ycnoBUM mto n > 0; 

apuna hhm ero 6eH3onpon3BOAHbix, nn6o 
He3aMet^eHHbix, nn6o moho-, ah- Mnn 
Tpn3aMeii^eHHbix apowiaTHMecKHMM 
3aMecTMTenflMM, bkjuomiolumm -ranoreH, 
-(C1-C6)anKnn, -(C2-C6)anKeHnn nnn anKMHun, 
-oKcn(CO-6anKnn) cjDeHun, -OH, (C1-C6)anKOKCH, 



OCF 3 , CF 3 , N0 2 , 
NH(C1-4anKnn), 
N(C1-C4am<vin) 2 ; 

reiepoLiMKna, rAe 
n^TM- n/nnn wee™ 



ON, NH 2 , 
reTepoapnn 



S(0) m R', 



reTepoijwoi Bbi6paH ms 
m/mhh ceMMHneHHoro 
reiepoL^HKna, coAepwamero 1, 2 nnn 3 
reTepoaTOMa, Bbi6paHHbix M3 O, N unvi S, rAe N 
reTepoi^nicna, Heo6fl3aTenbHO, 3aMeu^eH 
paAMKanowi R* m aTOM yrnepoAa mhm aTOM a30Ta 
Ha reTepoquicne mokot 6biTb 3aMeu^eH R unw R' 
nnn aTOM yrnepoAa mokot 6biTb AH3aMemeH c 
o6pa30BaHneM C5-C7 cnnpo-rpynnbi, nnn aTOM 
yrnepoAa nnn aTOM cepbi mo>K6T 6biTb 3aMeu;eH 
O c o6pa30BaHkteM KapobHkinbHOM rpynnbi nnn 
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cynb<tx>HMnbHotf rpynnbi (S(0) m ); rAe 
reTepoi^MKnuMecKne rpynnbi MoryT 6biTb 
Bbi6paHbi M3, HanpMMep, 2-nnpponnAMHOHa, 
nnnepa3HHa, OKca30/iMAOHa, 
2,5-OKca3onnAHHAMOHa, 

2,4-MMMAa3onnAMHAHOHa, 2,4-Tna3onnAHHAMOHa 
nnn cyio^MHUMMAa; ero apun nnn 6eH30, nnn 
rerepoapnn6eH30 npon3BOAHNX 
(3,4-nnpnAHHAHKap6oKCMMMA, -1 -cpTannMHAO, 
aHrnAPMA N- Kap6oKCnaHTpaHnnoBow KucnoTbi 
(isatoic anhydride), opTo6eH30MHbiM 
cynbcfcuMMA), nw6o He3aMemeHHbix, nn6o moho-, 
flu-nnn Tpn3aMeLi|eHHbix ariKMribHbiMn nnn 
apoMaTMHecKMMM saMecTHTen^MM, 
BioiioHaiOLi^MMM -ranoreH, -C1-C6am<Mn, -OH, 
C1-C6a/iKOKCM, cjDeHun, OCF 3 , CF 3 , N0 2 , CN, 
NH 2 . S(0) m R\ NH(C1-4amM/i) unw 
N^l^aiiKMnfe; 

reTepoapuna, rAe reiepoapun Bbi6paH M3 
He3aMemeHHbix mhm 3aMeu;eHHbix 

apoMaTMMecKMX paAHKanoB m mx 
6eH3onpon3BOAHbix, BKnionaiOLUHX nupMAwn, 
TueHun, 4)ypaHnn, m/im M3 rpynn, coAep>KaL^MX 
ABa reTepoaTOMa, Bbi6paHHbix m N, O nnn S, 
Ta«Mx KaK nnpa3on, MMHAa3on, M30Kca3on, 
oKcason, Tna3on, M30Tna3on mhm M3 rpynn, 
coAep^au^MX Tpn reTepoaTOMa, Bbi6paHHbix M3 
N, O nnn S, TaKnx KaK Tpna3on nnn 
OKcaAna3on, v\m m rpynn, coAep^aiuiMX 4 
reTepoaTOMa, TaKnx KaK TeTpa3on, rAe N 
reTepoapunbHOM rpynne Heo6fl3aTenbHO 
3aMemeH R, m 3aMemeHHbie apoMaTMHecKne 
3aMecTMTenn BKnionaiOT o6bNHbie 

apoMaTMMecKne 3aMecTMTenn, Bbi6paHHbie M3 
THApoKcn, axiKOKCM, ranoreHa nnn i^naHO, m 
reTepoapunbHan rpynna npncoeAHHeHa k 

-(CH 2/n Me pe3 aTOM yrnepoAa nnn reTepoaTOM 
reTepoapunbHOM rpynnbi; 
n = 0-3; 

m mx cf)a pMa i^eBT m necKH npweMneMbie conn. 
HacTOflinee M3o6peTeHne othocmtca TaiOKe k 

CjDapMaqeBTMMeCKMM KOMn03ML4MflM COeAHHeHMfl 

cj^opMynbi II, yKa3aHHoro Bbnue, c 
c^apMaqeBTMMecKM npneMneMoti Ao6aBKOM. 
KpoMe Toro, M3o6peTeHne othochtch k Ba>KHbiM 
npoMe>KyTOMHbiM npoAyicraM, KOTopbie 
Mcnonb3yioTCfl b cnHTe3ax coeAMHeHMfl 
$opMynbi II, rAe L b nptiBeAeHHoft Bbnue 
cjDopMyne Bbi6paH M3 ranoreHa (Br, CI, F nnn I) 
m n > 0. 3tot npoMe>KyTOHHbiM npoAyKT 
Mcnonb3yeTcn npn nonyMeHMM HeKOTopbix rnimnH 
peLjenTopHbix aH Ta roH m cto b cf>opMynbi II. B 
cnynae coeAMHeHMfl cjDopMynw III, 

Z Bbi6paH M3: 

O.SnnnNH; 

KonbL^o A Bbi6paHO M3 

opTOKOHAeHCMpoBaHHoro apoMaTHHecKoro nnn 
reTepoapoMaTMMecKoro n«TH- nnn 
wecTimneHHoro Konbua, Bbi6paHHoro 113 dpenma, 
nupnAHJia, nnpponnna nnn TueHnna, nn6o 
He3aMemeHHoro, nn6o nonn3aMemeHHoro no 
ymepoAy KonbL^a rpynnow R 4 , rAe R4, 
He3aBMCMMo, Bbi6paH M3 rpynnbi, coAep>KaL^eH 
BOAopoA, ranoreH, (1-4C)anKnn, N0 2 , CN, 
(C1-3)nepc(DTopanKMn, OH, OCF 3 , 

(2-4C)axiKeHnn, (2-4C)anKMHnn, 0(1-4C)anKnn, 
NR'R", S0 2 NR'R" v\m S(0) m R'; 

R 2 o6o3HanaeT -(CH 2 ) n L, rAe 

L Bbi6paH M3: 

-OH, -0(C1-C4anKnn) ( 
-0(C1-C4anKnn)apMna, (C1-C4anKnn)COOR'; mx 
apun mjim 6eH3onpoM3BOAHbix, nn6o 
He3aMemeHHbix, m6o moho-, am- mhm 
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Tpn3aMeineHHbix apoMaTHMecKMMM 
3aMecTMTenaiviM, BioiiOHaKHUMMM ranoreH, 
-C1-C6ajiKnn, S(0) m R\ -OH, C1-C6anK0KCn; 

cp 3 OCF 3 , N0 2 , CN, NH 2 , NH(C1-C4anKM/i) 
mjim N{C1-C4anKMJi) 2l npn ycnoBMM mto n > 0; 

reTepoL^MKna, rfle reTepoqMKn Bbi6paH M3 
njiTM- m/mhh LuecTM n/nnn ceMnnneHHoro 
reTepoL^MKHMMecKoro KonbLja, coflepwamero 1, 2 
uriM 3 reTepoaTOMa, Bbi6paHHbix M3 O, N mjim S, 
rfle N reiepoi^MKna, Heo6fl3aTenbHO, 3aM6LfleH R' 
n aTowi yrnepofla mjim 3tom a30Ta reiepoi^MKna 
mo>K8T 6biTb 3aMeiMeH R nnn R'; 

reTepoapuna, rfle reTepoapMn Bbi6paH M3 
He3aMemeHHbix mjim 3aMemeHHbix 

apoMaTMHecKnx paflUKanoB u nx 
6eH3onpon3BOflHbix, BK/iK5Maioi4MX nupMflun, 
TueHun, qbypaHMn, mjim M3 rpynn, coflepwaLflMx 
flBa reTepoaTOMa, Bbi6paHHbix M3 N, O nnn S, 
TaKnx K3K nnpa3on, MMMfla3on, M3OKca30n, 
OKca3on, Tna3on, M30TMa3on nnn M3 rpynn, 
coflep>Kai^MX Tpvi reTepoaTOMa, Bbi6paHHbix M3 

N, O MJIM S, T3KMX KaK Tpna30/1 M/1H 

oKcaflna3on, mhm M3 rpynn, coflepwaiflMX MeTbipe 
reTepoaTOMa, TaKMX KaK TeTpa3on, rfle N 
reTepoapuribHOM rpynnbi Heo6*3aTenbHO 
saMetfleH R, m 3aMeu^eHHbie apoMaTMMecKMe 
3aMecTMTenn BKnrcwaioT o6biMHbie 

apOMaTunecKVie 3aMecTMTenn, Bbi6paHHbie M3 
mflpoKCM, a/iKOKCM, ranoreHa nnn quaHO, m 
reTepoapuribHafl rpynna npucoeflUHeHa k 
-(CH 2 ) n qepe3 aTOM yrnepofla reTepoapunbHOM 
rpynnbi; 
n = 0-3; 

m mx cjDapMai^eBTMMecKn npneMneMbix conefi. 
HacTOfli^ee M3o6peTeHne othocmtch TaioKe k 

CjDapMai^eBTMHeCKMM KOMn03MI4MflM COeflMHeHMfl 

qbopwynbi !SS, yKasaHHoro Bbitue, c 
qbapMaijeBTMHecKM npneM/ieMOM flo6aBKOM. 
KpoMe Toro, M3o6peTeHne othocmtch k BawHbiM 
npoMe>KyTOHHbiM npoflyicraM, KOTopwe 

MCn0Xlb3yK5TCfl B CMHTe3aX COeflMHeHMfl 

qbopMynw III, rfle L b npMBefleHHOM Bbiiue 
qbopMyne Bbi6paH M3 ranoreHa (Br, CI, F vim 
I). 3tot npoMe>KyTOHHbiM npoflyKT ncnorib3yeTCfl 
npn nonyMeHMM HeKOTopbix rnni^MH peLjenTopHbix 
aHTaroH mctob qbopMynw III. 

Bonee KOHKpeTHO noflrpynnbi BK/iioMatoT 
coeflMHeHUfi, MMeK)Lflkie KOHKpeTHbie qbopMynbi II 
mjim III, rfle Z BbiGpaH M3 KMcnopofla; 

Konbi^o A Bbi6paHO 143 qbeHMna mjim 
3aMeu^eHHoro qbeHMna, rfle <J>eHMnbHbiM l^ukji 
moho-, flu- nnn Tpn3aMeii^eH ranoreHOM, hmtdo 
hjim npocTbiM C1-C4ariKnriOM, BKntonajoiflMM 
MeTun, 3Tnn mjim nportMn; 

R 1 , b cnynae qbopMynbi II, Bbi6paH M3 
-(CH 2 ) n L rfle L BbiGwpaioT M3: 

-OH, -0(C1-C4anKnn), 
-0(C1-C4anKMn)apMna, (C1-C4anKMn)C0 2 R\ 
OCOR', S(0) m R', NR'R", npn ycnoBMM, mto 
NR'R" He paBeH NH 2 , NR'COR", OCONR', 
NR'COfcR", NRCONR'R", C0 2 R' nnn CONRR', 
npn - 0. ycriOBMM mto n > 0; 

nx apun mjim 6eH3onpoM3BOflHbix, jim6o 
He3aMeifleHHbix, jim6o moho-, am- mjim 

TpM3aMeneHHblX apOMaTMMeCKMMM 

3aMecTMTennMM, BKjiK)MaK)L^MMM - ranoreH, 
-C1-C6anKMn, -OH, C1-C6anKOKCM, 

-OKCM(C1-C4)am<MnqbeHMn, - C2-4anKeHMn, CF 3 , 
OCF3, NOs, CN, NH2, 

-C(0)NR'R", reTepoapMn, S(0) m R\ 
NH(C1-C4anKMn) MnM N(C1- C4anKnn) 2 ; 

cyKqMHMMMfla; oKca3onMflOHa; nMnepa3MHa; 
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MnM mx 3aMemeHHbix npM3BOflHbix, rfle 
3aMecTMTenM Bbi6paHbi M3 (C1-C4aniaina), 
qbeHMna BKnK>Man 3aMeu4eHHbiM qbeHMn, rfle 
qbeHMnbHbie 3aMecTMTenM ABnatoTCfl o6biHHbiMM 
aDOMaTMHeCKMMM 3aMecTMTen«MM, 
2-nMpponMflMHOHa m era 3aMeifleHHbix 
npoM3BOflHbix (HanpMMep, (C1-6)anKMn, 
rMflpoKCM); 2,5- OKca3onMflMHflMOHa MnM ero 
3aMeifleHHbix npoM3BOflHbix (HanpMMep, anKMn, 
AManKMn, qbeHMn, flM^eHMn, cnMpo(C4-6)anioin), 

2,4-TMa30nMflMHflM0Ha, 2,4-MMMfla30nMflMHflMOHa 

MnM mx 3aMeLfleHHbix npoM3BOflHbix (HanpMMep, 
anKMn, AManKMn, tyemn, flMqbeHMn), MnM mx 
6eH3o MnM mx reTepoapMn 6eH3onpoM3BOAHbix, 
Bbi6paHHbix M3 qbTanMMMAO, opTo6eH30MHoro 
cynbcf)MMMfla, aHrMflpufla 
N-Kap6oKCMaHTpaHMnoBOM KMcnoTbi MnM 3,4- 

nMpMflMHflMKap60KCMMMfla; 

reTepoapMna, rfle rpynnbi Bbi6paHbi M3 
TMoqbeHa, nMppona, <£ypaHa, nMpa3ona, 
MMMfla3ona, TpMa3ona, TeTpa3ona MnM 
nMpMflMHa; n = 0-3; 

m mx cjDapMaL\eBTMHecKM npMeMneMbix coneM, 
BKnKDMap mx xonMHOBbie conM. R 2 , b cnynae 
qbopMynbi III M c Z M Konbi^oM A, yKa3aHHbiMM 
Bbiiue, Bbi6paH M3 -(CH 2 ) n L, rfle 

L Bbi6paH M3: 

-OH, (n>0), (C1-C4ani<Mn)Kap6oKCM, mx apMn 
MnM 6eH3onpoM3BOflHbie, nM6o He3aMemeHHbie, 
nM6o moho-, am- MnM TpM3aMemeHHbie 

o6bNHblMM apOM3TMHeCKM MM 3aMeCTMTen«MM, 

BicnioHaiou^MMM -ranoreH, -C1-C6anKMn, OCF 3 , 
CF 3 , mApoKCM, C1-C6anKOKCM; N0 2 , CN, NH 2 , 
NH(C1- 4anKMn), S(0) m R' mhm N(C1-C4anKMn) 2 ; 

Bonee KOHKpeTHO, b cnyMae qbopMynbi II), 
R 2 Bbi6paH M3 -(CH 2 ) n , rfle n paBHO 0 m L 
Bbi6paH M3 4-S(0) m R'c(DeHMna, rfle m paBeH 0-2, 

2- MeTMnqbeHMna, 2-MBTMn-4- xnopcfDeHMna, 

3- HMTpoqbeHMna, 3-xnop-4-MeTMnqbeHMna, 4- 
TpMQbTopMeTMnQbeHMna, 3,4-flMMeTOKCMc|DeHMna 
MnM 2,4-flMxnopcf)eHMna. 

flpeflnoMTMTenbHo, HacToniflee M3o6peTeHMe 
othocmtca k coeflMHeHMHM qbopMynw II MnM MX 
cpapMaqeBTMMecKM npMeMneMbiM conflM, rfle 

KOnbL^O A Bbl6paHO M3 

opTOKOHfleHCMpoBaHHoro qbeHMna, 7- 
xnopqbeHMna, 7,9-flMxnopqbeHMna, 
7-xnop-9-MeTMnc{)eHMna, 7-MeTMn-9- 
xnopqbeHMna, 7, 9-flMMeTMnqbeHMna, 

7- xnop-8-HMTpocf)eHMna, 7, 9-flMxnop- 

8- HMTpo-<£eHMna, 7-xnop-9-3TMnqbeHMna, rfle 
i^MqbpoBbie o6o3HaneHMfl othochtca k 
nono>KeHMK) Ha KOHeHHOM 
riMpMfla3MHXMHonMHOBOM KonbqeBOM cMCTeMe; 

Z Bbi6paH M3 KMcnopofla; 

R 1 Bw6paH M3 -(CH 2 ) n L, rAe 

L Bbi6paH M3: -OH, -0(C1-C4anKMn), 
-0(C1 -C4anKMn)apMna, (C1 - C4anKMn)CC>2R\ 
OCOR', S(0) m R', NR'R", npM ycnoBMM, mto 
NR'R" He paBHO NH 2 , NR'COR", OCONR', 
NR'C0 2 R", NRCONR'R", C0 2 R' MnM CONRR', 
npM ycnoBMM mto n > 0; 

apMna MnM ero 6eH3onpoM3BOAHbix, nM6o 
He3aMemeHHbix, nM6o moho-, ah- wnn 

TpM3aMetHeHHblX aDOMaTMMeCKMMM 

3aMecTMTen«MM, BKmoMatoiflMMM -ranoreH, 
-C1-C6anKMn, -OH, C1-C6anKOKCM, OCF 3 , N0 2 , 
CN, CF 3 , NH 2 , S(0) m R\ NH(C1-C4anKMn) MnM 
N^l^anKMnfe; 

cyKqMHMMMAa, nMnepa3MHa MnM ero 
3aMeifleHHbix npM3BOAHbix, rfle 3aMecTMTenM 
Bbi6paHbi M3 (C1-4anKMna), qbeHMna, BKnK)Man 
3aMeu^eHHbiM qbeHMn, rfle qbeHMnbHbie 
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3aMecTMTenn sto o6bWHbie apoMaTMMecKne 
3aMecTMTenn: 2,5-OKca3oriMflMHflMOHa v\m ero 
aaMeu^eHHbix npon3B0flHbix, Bbi6paHHbtx H3 
C1-C6anKnna, <fceHMna hhm 3aMeu^eHHoro 
cfceHMna, C3-C6cnnpoa/iKnna; nupponnflOHa m 
ero 3aMemeHHbix npon3B0flHbix, Bbi6paHHbix M3 
C1-C6anKnna, rwflpoKcn, <t>eHMria; 2,4- 
HMMfla3onnflMHflnoHa urn ero 3aMemeHHbix 
npoM3B0AHbix, Bbi6paHHbix M3 C1- C6ajiKMna, 
(penuna nnn 3aMeu^eHHoro <peHnna\ 
2 > 4-Tna3onnflMHflnoHa mjim ero 3aMemeHHbix 
npoM3B0AHbix, Bbi6paHHbix M3 C1-C6aniaina mjim 
<£eHMJla; mjim 6eH30 mjim reTepoapMn 6eH30 

reTepOI^MKTlMMeCKMX npOM3BOAHblX, Bbi6paHHblX 

M3 -1 -ctrranMMMfla, opTo6eH30MHoro 
cyrib^MMMfla, aHrMApufla N- 

Kap60KCMaHTpaHMJ10BOM KMCflOTbl MJIM 

3,4-AMKap6oKCMMMAa; 

reiepoapMna, Bbi6paHHoro M3 ™oc|DeHa, 
MMMAa3ona, Tpna3ona, TeTpa3o/ia, cjDypaHa mjim 
nupHAMHa; m n = 0-2. (IpeMMymecTBeHHO, aji* 
coeAMHeHMM cjDopiviyjibi II, n = 0, m L Bbi6paH M3: 
c})eHMJia, 4- M8T0KCMcf)eHMJia, 4-rviApoKCMc^eHMJia, 
4-xJiopc{)eHMJia, 4-MeTMnc£eHMna, 
4-M3onponMJic|)eHMJia, HacfcTMna, 4-4)Top4>eHMJia, 
4-6poMcf)eHMna, 2* MeTOKcucjseHMJia, 

2- rMApoKCMc|5eHMJia, 3-MeTOKCMcjDeHMJia, 3- 

rMApOKCMC|)eHMJia, 4-TpMCj)TOpMeTOKCM(J)eHMna, 

3- xj]op-4-MeTOKCMcf)eHMJia, 5- 
MeTOKCM-3-nMpMAMJia, 4-S(0) m R'c(DeHMria 1 rAe m 
= 0-2, m R' o6o3HanaeT wieTMJi; 3-xnopcf>eHMna, 

3- xnop-4-rMApoKCMct)eHMna, 2-iweTMn- 

4- xnop<t)eHMJia, 3-MeTMJicfxaHMna, 

2- MeTMJic})eHMna, 3-cf>Topc})eHMna, 
2,4-AMC]yropcf)eHMJia > 3,5-TpMC})TopMeTMnctx9HMna, 

3- HMTpoctieHMJia, 2- 4>Topc})eHMna, 
2 > 4-AMMeTMJi(})eHMna l 3-xnop-4-Me™nc})eHMna, 4- 
rpvic}5ToprvieTMriC4)eHMjia, 4-MOAcpeHMna, 
3,4-AMMeTMncf)eHMJia, 3,4- AHMeTOKCMcfreHMna, 
2-MeTMJi-4-MeTOKCMc{)eHMna, 
2-MeTOKCM-4-6poMcf)eHMna, 
2-Me™n-4-rMApoKCM(t)eHMJia, 4-3TMnct)eHMJia, 

2.3- AMMeTMJi4)eHmia, 3,4- AHrMApoKCMcfeeHMna, 

2.4- AHMe-roKCMcjDeHMJia, 2,4-AMxnopc£eHMna, 4- 

HMTpOC})eH MJl-2 ,5-AMMeTOKCMC})eHMna , 

2.5- AHMeTMnc|)eHMJia, 4- 0KCM6eH3MJic})eHMJia, 
2,5-AMrMApoKCMcf)eHMna, 4-BMHMnc^eHMna, 2,5- 
AMcf)Topcf)eHMna, 2-MeTMJi-4-<})Top4)eHMJia, 
3,5'AMMeT0KCMcf)eHMJia, 4- Kap6oKCM0eHMna, 

4- <})opMaMMAO(})eHMna, 
4-(N,N-AM3TMnc}X)pMaMMAo) cpeHMna, 
4-i4MaH0c|DeHMJia mjim 4-TeTpa3on<J>eHMna. 
npeMMyiAecTBeHHO, HacToamee M3o6peTeHMe 
othocmtca TaioKe k coeAMHeHMHM <£opMynbi II, 
tab n = 1, m L Bbi6paH M3 KaKoro-nu6o M3 
yKa3aHHbix Bbiaie 3HaneHMM nnn n, paBHOM Hynio, 
m 6onee KOHKpeTHO, k coeAMHeHMHM, Bbi6paHHbiM 
M3 1-4)Topcf)eHMria, 4-qMaHocjDeHMJia, 

4-TpMC})TOpMeTM Ji4>eHM na , 4-MeTMJK£eHMJia , 

neHTa4>Topc|)eHMna mhm 

3, 5-AMTpM cf)TOpMeTM H(pe H M Jia , MJIM K 

coeAMHeHMAM <£opMynbi II, rqe n = 3, m L 
Bbi6paH M3 KaKOM-nM6o rpynnbi, yi<a3aHHofi aih n 
= 0 mjim 1 , a 6onee KOHKpeTHO, k coeAMHeHM^M, 
Bbl6paHHbtM M3 4>eHMJia mjim $eHMJia, 
3aMemeHHoro o6biHHbiM apoMaTMMecKMM 
3aMecTMTejieM. 

kl3 onMcaHHbix 3flecb saMemeHHbix 
ajiKMJi(C1-6)apMJiOB, coAepwatAMx (fceHMnbHbie 

3aMeCTMTeJlM, yBeJIMHMBaiOIUMe JlMnOCjDMJlbHOCTb 
C nOBblUJeHMeM aKTMBHOCTM KpacHbix flAep, 

flBJiflK)Tc« oco6eHHO none3HbiMM. HanpMMep, 

rtOBblLUeHHytO aKTMBHOCTb MM6I0T 

C^TOpMDOBaHHbie, ajiKMJict)TopMpoBaHHbie, 
ajiKMJi(C1-4) mjim MOHoranoreHMpoBaHHbie 
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6eH3MJibHbie npoM3BOAHbie. (C1-C6)anKMJibHbie 
rpynnbi, 3aMemeHHbie K0HL|eBou CF3 rpynnoM 
oco6eHHo none3Hbi BBMAy nx Heo)KMAaHHOM 
cnoco6HOGTM k pacTBopM MOCTM , a TaioKe 

none3HH B CBH3M C MX JIMriOCpMJlbHOCTblO. 

riMpMAMn6poM conb, npMcoeAMHeHHaa k 
N-2-3TMnbH0My paAMKany b PQD Konbqe, m rAe 
a30T nMpMAMJia HenocpeACTBeHHo npMCoeAMHeH 
k KOHLjeBOMy yrnepoAy 3TMna, He o6naAaeT 
CBOMCTBaMM rnMqMHOBoro amaroHMCTa. 
llMpMAMnbHbie Konbi^a, npMcoeAMHeHHbie 
nocpeACTBOM aTOMa yrnepoAa nMpMAMnbHoro 
KonbL\a k (CH2) n rpynne coeAMHeHMfl cj>opMynbi 
II, o6naAaioT 3HaMMTenbH0M jjiml^mh 
pei^enTopHOM amaroHMCTMHecKOM aKTMBHOCTbio. 

HacTOfli^ee M3o6peTeHne npeAnoHTMTenbHo 
TaioKe othocmtca k coeAMHeHMAM c})opMynbi II, 
rAe n = 2, m reTepoMMKJiMMecKaa nacTb, KaK 
onMcaHO 3Aecb, npMCoeAMHeHa k 2-3TMnoBOMy 
yrnepoAy m Bbi6paHa M3 1-cfDTanMMMAO, 4- 
0eHMnnnnepa3HHa, cyKUMHMMMAa, 

3.3- AMMeTMn-2,5-OKca3onMAMHAMOHa, 1- 
MeTMnnMppojiMAMHa, 

3-MeTMn-3-cj)eHMn-2 , 5-OKca3on MAMHAMOHa, 

3- N-MeTMn- 2,5-MMMAa3onMAMHAMOHa, 

4.4- AMMeTMJI-2,5-MMMAa30Jl MAMHAMOHa, 4,4- 

AM4>eHMJi-2,5-MMMAa3on MAMHAMOHa, 
2,4-TMa30JiMAMHAM0Ha, 3,4- 
nMpMAMHAMKap6oKCMMMAa, cynbc})MMMAa 

OpOT06eH30MHOM KMCJIOTbl (caxapMH), 

4- L4MKno-reKCMncnMpo-2,5-OKca30Ji MAMHAMOHa, 
aHniApnAa N- Kap6oKCM-aHTpaHMJiOBOM KMcnoTbi, 
6eH30[e][1.3] OKca3MH-2,4-AMOHa, 4- 

Cf)eHMJI-2,5-0KCa30JI MAMHAMOHa MnM 

3- rMApoKCM-3-MeTMn-2-nM ppon mamhoh3 . 

ripeAnoHTMTenbHbie coeAMHeHMfl, aji« 
KOTopbix n paBHo enMRMne m L o6o3Ha'-{aeT 
reTepoqMKn, BKnionaioT rpynnbi, Bbi6paHHbie M3 
TeTparMApoc})ypaHa, nMnepMAMHa, 
N-MeTMJinMnepMAMHa, TeTparMApo- 4)ypaHa, 
1 ,3-AMOKcaHa, 6eH30-1 ,4-AMOKcaHa MnM 

CynbCf)MMMAa OpT06eH30MHOM KMCnOTbl. 

HacTOALAee M3o6peTeHne Taione, 
npeAnoHTMTenbHo, othocmtca k coeAHHeHMfl 
4)opMynbi II, rAe R 1 paBHo (CH2) n l- n rAe n = 
1, m L o6o3HanaeT reTepoapMn, Bbi6paHHbiM M3 
TMo4>eHa, mhm nMpMAMna, mhm c^ypaHa, mjim mx 
3aMemeHHbix npoM3BOAHbix, rAe 3aMecTMTenM 

Bbl6paHbl M3 06bNHblX apOMaTMMeCKMX 

3aiviecTMTeneM (HanpMMep, tmapokcm, ranoreH, 
C1-C6anKMn, cfjeHMn mhm reTepoapMn), MnM M3 
rpynn, Bbi6paHHbix M3 MMMAa3ona, TMa3ona, 
TMaAMa3ona, nMpMAonMpMAMHa, nwpuMHAMHa, 
nMpa3MHa, nMpMA33MHa, 6eH30TMcxt)eHa, cfeypaHa, 
eeHsoclDypaHa, MHAona MnM TpMa3ona, MnM M3 
3aivieLAeHHbix npoM3BOAHbix. ripeAnoHTMTenbHbie 
rpynnbi, KorAa n = 2 m rAe reiepoapunbHayi 
rpynna npMCoeAMHeHa k 2-3TMnoBOMy yrnepoAy, 
BioiioHaioT nneHbi, Bbi6paHHbie ms MMMAa3ona, 
TpMa3ona, TeTpa3ona MnM nwpMAMHa. 

HacTOfli^ee M3o6peTeHMe othocmtc« TaioKe, 
npeMMymecTBeHHO, k coeAviHeHMio 4>opMynbi II, 
rAe n = 2, m L paBHo W, rAe W Bbi6paH M3 
rpynnbi, coAep)Kai^eM: rMApoxcM, ai^eTOKCM, 
6eH30MnaMMAO, 2-rMAP0KCM-2-MeTMnnponaMMAo, 

4- MeTOKCMaHMnMH, 1- 

(Jx)pMaMMAOL^MKno-reKcaHon , 
2-rMApoKCM6eH3aMMAO, 
AMCjjeHMnrMApoKCMaueTaMMAO, -S-CH3, 

-S(0) 2 

-CH3, -S-4-MeTOKCM(})eHMn, 

5- L\MKJioneHTMn, -S(0) 2 -3TMn, -S-3TMn, 
-S-6yTMn, -S(0) 2 -6yTMn MnM - S-nponMn. KpoMe 
Toro, 3tm rpynnbi MoryT 6bin» Bbi6paHbi M3 Oph, 
ranoreHa, -CHs-COOR* MnM -CH 2 CONR'R M , 
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OCH 3 , OCH 2 CH 2 OCH 3 , - OCH2CH2OCH2CH3, 
-0-2-MeTOKCM(t>eHnna, -S(0) 2 Ph, -S(0) 2 NR , R", 



- CF(CF 3 ) 2 , 
-OC 2 H 5 OC2 H5t 

-CH CH COCH 3 . 
2 2 
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-CF2CF3, -CF2CF2CF3, 

-CH 2 NR'R M M/iM 
HacToqu^ee n3o6peTeHne 

OTHOCMTcn TajoKe k cfjapMaqeBTMHeciaiM 
KOMno3Mt4HflM ( coAep>KaiHMM npeflnoMTMTenbHoe 
cx)eflHHeHne cfcopMynw II, yKa3aHHoe Bbiuie, m 
c{)apMaL^eBTMMecKM npweMneMbiCt HocMTenb. 

Heo6xoAHMo yMecTb, mo onucaHHbie snecb 
qbopMynbi MoryT 6biTb npeflCTaB/ieHbi b bmab 
pa3nnMHbix TayToviepHbix m cBH3aHHbix c 
pacnono)KeHMeM M30MepHbix qbopM, kbk 
o6cy)KAaeTc« nanee. HacTOflinee M3o6peTeHne 
BKJiJonaeT, ecnn He yKa3aH0 oco6o, TaKne 
anbTepHaTMBHbie cf)opMbi, a TaioKe BKmonaeT mx 
conn, oco6eHHo cfapMaLieBTMMecKM npneM/ieivibie 
conn npncoeflMHeHM«. 

MHome v\z onucaHHbix 3necb coeflMHeHMM 
MoryT cymecTBOBaTb n 6biTb npeflCTaBneHbi b 

BMfle pa3JlMMHblX TOHHblX TayTOMepHblX C(DOpM 

(HanpMMep, coeflMHeHUfl cooTBeTCTByjomne 
coeflMHeHMK) cJaopMyribi I). yi<a3biBaeTCfl, hto 
TayTOMepHbi© cJjopMbi stmx coe,qMHeHMM MoryT 
TaioKe cyiMecTBOBaTb, Korfla Z o6o3HanaeT 

mflpOKCH, TMOrMAPOKCM, aMHHO MJ1M aJlKHfiaMMHO, 

KaK noKa3aHO b qtopMyne I'. 

CneL\nanncTy b flaHHOM o6nac™ 6yfleT 

flOJDKHO 6blTb nOHflTHO, HTO HeKOTOpbie 

coeflMHeHMfl o>opMynbi I coaepwaT 
acuMMeTpuMecKM 3aMeu4eHHbiM aTOM yrnepofla, 
m, cneflOBaTenbHO, MoryT cymecTBOBaTb n 6biTb 
BbifleneHbi b onTMHecKM-aKTMBHbix m 
paL^eMUMecKnx 4>opMax. Kpoiwe Toro, GyfleT hcho, 
mto HeKOTopwe coeflMHeHMH 4>opMynbi I, 
HanpMMep, coeflMHeHK*, coflep^au^ne abomhvio 
cBfl3b, MoryT cyi^ecTBOBaTb m 6biTb BbifleneHbi b 
BMfle pa3fleribHbix CTepeoM30MepHbix cJdopm ('E' n 
'Z') OTHOCMTe/ibHO 3tom rpynnw. HeKOTopbie 
coeflUHeHMfl MoryT npoflBmrrb nonMMopc£M3M. 
Heo6xoflMMO ynecTb, hto HacTOflLqee 
M3o6peTeHne BKntonaeT nK>6yio pai^eMnnecKyK), 
onTMMecKM aKTMBHyjo nonnMop4>Hyio m 
CTepeon30MepHyfo o>opMy, nnn mx cm ecu, 
o6naAaioinyK) CBOMCTBaMM, McnonbsyeMbiMM npM 
neneHMM HefipoflereHepaTMBHbix 3a6oneBaHMM, 

npkl 3T0M XODOLUO M3BeCTHO B flaHHOM o6naCTM, 

KaK nonyniiTb onTMMecKn-aKTMBHbie 4>opMbi 
(HanpMMep, nyTeM pa3fleneHi/m paqeMMnecKOM 
qbopMbi mjim nyTeM cnHTesa M3 
onTMHecKM-aKTMBHbix ncxoflHbix MaTepwanos) 14 
MHflUBUflyanbHbie 'E' m 'Z' cTepeon30Mepbi 
(HanpuMep, xpoMaTorpac|3MHecKMM pasfleneHMeM 
M3 CMecki), w KaK onpeflennTb HeMpo3au^MTHbie 
CBOMCTBa nyTeM onucaHHbix 3flecb HMwe 
CTaHflapTHblX ncnbiTaHnPi. 

flanee, M3o6peTeHne othocmtc* k cnoco6y 
neneHMfl HeBponorviHecKMX 3a6oneBaHMM, 
BKnioHaiomeMy BBefleHne MnexonMTaiomeMy, npn 
Heo6xoflMMOCTM Tararo neneHMfl, 3<^c(DeKTMBHoro 
KonnMecTBa coeflMHeHMfl comacHo nsoGpeTeHHio, 
KaK onpefleneHO Bbiiue, v\nu ero 
cfsapMaLfeBTMHecKvi npneMneMOM conn, Mnn 
KOMno3Mi4nn, KaK onpefleneHO Bbiiue. 
M3o6peTeHne TaioKe BKmonaeT cnoco6 
aHTaroHM3ai4MM NMDA peqenTopa y 
MneKonnTaiomux, BKmonaioiUMM BBefleHMe 
4)apMai_|eBTHMecKn 30>o>eKTMBHoro KonnnecTBa 
coeflMHeHMK kinn era conn, KaK 3aflBneHo b 
cfxjpMyne M3o6peTeHM«, MnM c^apMai^eBTimecKOM 

KOMn03MI4MM, KaK M3nO)KeHO 3fleCb, 

Hy>KAaK)ineMycfl b neneHMii naqneHTy. 
ripeflnoHTMTenbHOM o6nacTbio 
TepaneBTMHecKoro npuMeHeHii^ ABnaeTCfl 
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npoo^MnaicniKa m/mjim neneHue npvinaflKa. 
OapMaLteBTMMecKM sc(xt>eKTMBHoe KonwnecTBo 
coeflMHeHMK, KaK 3a»BneHO b cfx^pMyne 
n306peTeHMfl n pacKpbiTo b HacToaujeM 
m 3o6peTeH m m , mo>k6t BBOflHTbcs cpa3y nocne 
uLueMMHecKoro npucTyna fln« npeflOTBpameHvin 
pa3pyujeHMfl m/mhm oTMnpaHMfl KneTOK. 
HacTO^Liiee M3o6p©TeHne othocmtca TaioKe k 
cnoco6y npoc^nnaKTUKvi n/nnn neneHMfl 
HapyiueHMfl, Bbi3BaHHoro B036yx<flaiou4MMVi 
aMMHOKMcnoTaMM, TaKWMM KaK L-rnyTaMaT. 
H3o6peTeHne TaioKe othocmtca k cnoco6y 
npeflynpe>KfleHMfl M36biTOHHoro npnTOKa mohob 
Kanbi^Mfl b qeHTpanbHbix HeftpoHOB. 
M3o6peTeHne othochtcj? k cnoco6y 
npeflynpe)KfleHM« MiueMMHecKoro HeMpoHHoro 
noBpe>KfleHnn nocne TpaH3MTopHOM rno6anbHOM 
MLueMMki m k cnoco6y yMeHbLueHkin pa3Mepa 
HHC^apiaa nocne noKanbHoro ULueMMHecKoro 
HHcynbTa nyTeM o6pa6oTKM naLjvieHTa, npn 
Heo6xoflHMocTM ero neMeHMfl, cfeapMatjeBTMHecKvi 

3Ct4)eKTk1BHblM KOnHMeCTBOM COeflUHeHMfl 

cfx^pMynw I mjim I', rfle Z, KonbL40 AmR 1 mR 2 - 
TaKne, KaK 3flecb yKa3aHo. KpoMe toto, hto 
ohm Mcnonb3yiOTCfl npM neneHMM 6onbHbix c 
BHe3anHbiM ocTpbiM npMCTynoM, coeflMHeHMn m 

KOMn03ML^MM M306peTeHMfl MOryT 6blTb 

Hpe3BbmaM ho ycneiUHbiMM npM npoo>MnaKTMKe 
HeMponorMHecKOM 3a6oneBaeMOCTM b npoqecce 
BoccTaHOBneHMfl cepfleHHOM fleflTenbHocTM MnM 
Ha3HanaTbCfl b KanecTBe i4epe6panbHbix 
npoo>MnaKTMHecKMX cpeflCTB b npoLjecce 
XMpyprMMecKoro BMeiuaTenbCTBa c BbicoKOM 
CTeneHbio pMCKa. 

B flaHHOM onMcaHMM TepMMHbi "anKMn" m 
"anKOKCM" BKnwnaioT KaK pa3BeTBneHHbie, TaK m 
nMHeMHbie paflMKanbi, ho cnenyeT ynecTb, hto 
ccbinKM Ha MHflMBMflyanbHbie paflMKanbi, TaKMe 
KaK "nponMn" wnM "nponoKCM" BKmonaroT TonbKO 
nMHeMHbie ("HopManbHbie") paflMKanw, M30Mepbi 
c pa3BeTBneHHOM qenbK), TaKMe KaK "wsonponMn" 
MnM "M3onpoKCM" yxa3biBaioTCfl oco6o. 

TepMMH YanoreH" BKmonaeT qbTop, xnop, 
6dom m MOfl, ecnM He oroBopeHO MHoro. 

TepMMH M reTepoapMn M BKmonaeT 
reTepoapoMaTMMecKMe rpynnbi MnM mx 

6eH30npOM3BOflHbie, KOTOpbie KOHKpeTHO MnM 

o6o6u^eHHO onMcaHbi MnM pacKpbiTbi b flaHHOM 
onMcaHMM. 

KoHKpeTHbie 3HaneHMJR (1-4C)ani<Mna 
BioiKwaiOT MeTMn, 3TMn, nponMn, M3onponMn, 
6yTMn, M3o6yTMn, BTop- 6yTMn m TpeT-6yTMn. 

KoHKpeTHbie 3HaHeHM« (2-4C)anKMna, 

COflep>KaLHMe flBOMHyiO MnM TpOMHyK) CBfl3b, 

BKnionaioT BMHMn, 2-nponeHMn (T.e. annMn), 

2- nponMHMn, (T.e. nponapmn), 2-6yTeHMn m 

3- 6yTeHMn. 

KoHKpeTHbie 3HaneHMfl (1-4C) anKOKCM 

BKniOHaiOT M6TOKCM, 3TOKCM, nponOKCM, 
M30nponOKCM, 6yTOKCM, M306yTOKCM M 
TpeT-6yTOKCM. 

KoHKpeTHbie 3HaneHM« (1-6C)ani<vina 
BioiKwaioT MeTMn, 3TMn, nponMn, M3onponMn, 
6yTMn, M3o6yTMn, BTop-6yTMn m TpeT-6yTMn, 
neHTMn, M3oneHTMn, HeoneHTMn, reKCMn, 
M3orexcMn. 

KoHKpeTHbie 3HaneHMfl (2-6C)anKMna, 
co,qep>KaL^ero flBOMHyio MnM TpoMHyK) CB«3b, 
BKnionaioT BMHMn, 2-nponeHMn (t. e. annMn), 2- 
nponMHMn, (T.e. nponapn/m), 6yT-2-eHMn, 
2-neHTeHMn, 3-neHTMn, 4- neHTeHMn, 

4- neHTMHMn, 5-reKceHMn, 5-reKCMHMn. 

KoHKpeTHbie 3HaneHMfl cfseHMna, 
3aMeo^eHHoro 0-4 3aMecTMTen«MM, MoryT 
BKnionaTb, ho He orpaHMHMBajoTca fln« cJ^eHMna; 
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2- , 3- m 4-ranoreH4)eHnn; 2-, 3- h 4- 
aMHHoefceHwn; 2-, 3- n 4-rnflpoKcn<|)eHMJi; 2-, 3- 
m 4-L4naHO$eHnn; 2-, 3- m 4-HMTpo<£eHnn; 2-, 

3- m 4-MeTnncjDeHMn; 2-, 3* m 4-3™n4>eHwn; 2- 
, 3- m 4-nponnnc(DeHMn; 2,3 unw 

4- M3onponnn4>eHMJi; 2-, 3- m 4- MeT0Kcncf>eHkin; 

2- , 3- m 4-3TOKCMc})eHMn; 2-, 3- w 
4-nponoKCMcf)eHmi m 3,5-AnranoreH(t)eHkin, 

3- ra/ioreH-4-rnflpoKCMc})eHMn m 
3,5-flnranoreH-4-rnflpoKCMct)eHMn n <J)eHnn, 
3aM8LL^eHHbiM no 1 , 2 n/in 3 yrnepoAHbiM aTOMaM 
paAHKanoM MeTOKCuaTOKCM, 

MGTOKCMOTmiOKCMOTMnOKCM, N, 

N-flMMeTunarnnoKCH m 

N,N-flMMeTnn3TMJiaMMHMn; 3 p 4-ahm6tokch; 3,4- 
flMrviflpoKCM; 3,5-flnniflpoKCM; 3,5-flMMeTOKCM; 
3,5-AnrnflpoKcn v\m 2,3,4-SMe nnn SH m, KpoMe 
Toro, BKnwHaeT rpynnbi, Bbi6paHHbie M3 4- 

(SO 2ch 3 ) cf>eHkina, 2-Memn-4-xnop4)eHMna, 
2,4-flnranoreHct)eHMna, 4-(TeTpa3on) cfceHMna, 
3 p 5-Tpnc})TopMeTnnct)eHnna, 

2 .4- flMMeTnnct)eH una , 

3- ranoreH-4-MeTnnc})eHnna, 

4- Tpnc{)TopMeTnnct)eHmia, 3,4-IWMer\AncpeHV\na t 
2-MeTnn-4-MeTOKCM-c})eHMna, 
2-MeTOKCM-4-ranoreH0eHnna 1 
2-Me™n-4-rnApoKcnc})eHMJia, 

2.3- AHMeTMnc})eHMna l 2,4-AMMeT0Kcnc})eHkina, 

2.5- AMMeTOKCMCpeHMna, 2,5-AHMe™nci)eHLma, 
4-(6eH3nnoKcn) c^eHuna, 4-(3tokcm) cfeeHwna, 
2 p 5-AMrnAPOKCnc})eHmia l 4-BMHmicf)eHtma, 
2,5-AnranoreHc|)eHnna, 2-Me™n-4-<t)Top$eHMna 
Mfin 2,3 mjim 4 (CONR'R") c^H^na. 

KoHKpeTHbie 3HaMeHMfl (penuri (1-4C)anKvma, 
3aivieiAeHHoro 0-4 3aMecTMTenflMM, MoryT 
BKHJonaTb 6eH3nn, 4)eHnn3Tnn, 4>eHwnnponvin, 
cf)eHMn6yTMJi; 2-, 3-, 4- m. 5-ranoreH6eH3nn; 
2-, 3- m 4-CF 3 - 6eH3M/i, 2-, 3- m 
4-aMMHo6eH3nn; 2-, 3-, 4-i4naHo6eH3nn, 2-, 3- 
m 4- HMTpo6eH3nn, 2-, 3- h 4-MeTnn6eH3nn; 
2-, 3- m 4-3Tnn6eH3nn, 2-, 3- m 
4-nponnn6eH3nn; 2-, 3- m 4-niAP0Kcn6eH3Mn; 

2- , 3- m 4- MeTOKCn6eH3nn; 2-, 3- m 
4-3TOKCn6eH3nn; 2-, 3- m 4-nponoKcn- 6eH3nn, 
m 3,5-AnranoreH6eH3MJi, 

3- ranoreH-4-rnApoKcn6eH3mi, 3,5- AnCF 3 6eH3wn 
m 3,5-AMranoreH-4-rviApoKCM6eH3Mn nnn 
2,3,4,5,6- neHTaranoreH6eH3nn; m cjDeHM/i (1-4 
C)anKnn, 3aMeu4eHHbtPi paAHKanoM 

MeT0KCM3TMn0KCM, MeT0KCM3TMJ10KCM3TMn0KCM, N, 
N-A^MeTM^3TMnOKCM M N, 

N-AHMeTnri3TMJiaMHHMn; 3,4-AHiweTOKCM; 

3.4- AnrnApoKCn; 3,5- AMMeTOKCn; 

3.5- AMrnApoKCM v\nv\ 2,3,4-SMe hjim 2,3,4-SH. 
KoHKpeTHbie 3HaMeHMfl ot 4- ao 7-nneHHbix 
Konei^, C0Aep>KaiAMX a30T, MoryT BKnionaTb 
nunepnAHHO, nupponMAHHun m a3eTMAMHMn. 

KoHKpeTHbie 3HaMeHM« reTepoqiiKnuHecKnx 
paflMKanoB c 2 reTepoaTOMaMM BKJiK)MaK>T 
nnnepa3MHnn, MopdponMHwn, oKca3onwHkin mjim 
Tna3MHnn. KoHKpeTHbie 3HaMeHM« reTepoL^MKnoB 
nnn nx 3aMeu^eHHbix npon3BOflHbix BKntonaiOT 
2-nnpponnAHHOH, cyxquHMMkiA. OKca3orikiAOH, 

2,5-OKCa30JlMAHHAHOH, 2 I 4-TMa30JlMAMHAHOH, 
2,4-HMMAa30riMAMHAMOH M pa3J1HMHbie 

6eH3onpoM3BOAHbie, BKnioHaioLAMe cf)TannMMAO, 
aHrnAPMA maioeovi KucnoTbi, 

6eH3o[e][1 ,3]0Kca3MH-2,4-AM0H, 
3,4-nnpMAHH-AMKap6oKCMMMA mhm cyrib4)MMMA 

0pT06eH30MH0M KMCJlOTbl. 

Bonee nacTHbie 3HaH6HMfl ranoreHa 

BKJllOHaiOT X/lOp M 6p0M. 

Bonee MacTHbie 3HaMeHnq 
(1-3C)nepc})TopanKMna BK/nonaraT Tpw^TopMeTun 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



n neHTa4>Top3Tnn. 

Bonee nacTHbie 3HaneHvi« ot 4- flo 
7-nneHHbix Konei4, coAep>Kau4MX asoT, BKniOMajoT 
nunepnAMHO, nnnepa3MHnn n nupponnAMHun. 

Bonee HacTHbie 3HaMeHMfl (1-3C)anKMna, 
3aMeu^eHHoro Tpncf)TopMeTMnbHOM rpy nnow , 

BIOlKWatOT TpM<})TOpMeTMn M 2-TpMC|)TOp- 

MeTunsTMn. 

Bonee nacTHbie 3HaneHMfl reTepoapuna 
BKnioHaioT TeTpa3on, cjDypaH, Tnocf)eH, AMa3on, 
wviHAa3on, Tpna3on, nupnAMH, nupMMMAHH, 
nnpnAa3MH wnn nnpa3MH. 

Bonee qacTHwe 3HaMeHMfl m = 0-2. 

Bonee MacTHbie 3HaMeHMfl n = 0-2. 

Bonee MacTHbie 3HaneHMfl cJ>eHnna, 
saMeu^eHHoro 0-3 3aMecTMTenflMM, MoryT 
BicnioMaTb cfjeHMn; 2- m 4-ranoreH<})eHMn; 2- m 
4-aMMHo4>eHnn; 2-, 3- m 4-rnApoKcnc|DeHMn; 2-, 
3- m 4-MeTOKCM-cf)eHvin; 2,4-AnranoreHctDeHnn; 

3 . 5- AMranoreHcf)eHnn; 

2.6- AnranoreH-4-rnAPOKCMct)eHMn, 2 -ranoreH- 4 
-MeTnnc{)eHMn; 2-MeTOKCn-4-Me™n0eHnn; 

2- MeTnn-4-MeT0Kcnct)eHMn; 

3- rMAPOKCii-4-MeTnnct)eHnn ; 
2-rwApoKcn-4-MeTMnct>eHMn; 
2-MeTnn-4-MeT0Kcnc})eHMn, 2,4-AMMe™nc})eHnn, 
3 ,4-AHMeTOKcncJ)eHMn; 
2-MeTnn-4-MeTOKcnc|)eHMn l 
3,4-AnrnApoKCn4)eHMn nnn 2 , 4-ah MeTMnc{)eHMn ; m 



BKnioHaioT 3HaneHviH paAMKanoB, 
noATBep>KAeHHbie b npMMepax. 

Bonee MacTHbie 3HaMeHkin 
(1-4C)anKnna, 3aMeu^eHHoro 
3aiviecTMTenflMM, MoryT BKntonaTb 

M 



oco6o 



0-3 
6eH3nn, 

c})eHMn3TMn, 2- m 4-rano-reH6eH3nn; 2- m 
4-i4naHo6eH3nn, 2- n 4- HMTpo6eH3nn, 2- m 
4-MeT0Kcn6eH3nn; 2,4-AnranoreH6eH3nn. 

3.5- AnranoreH6eH3Mn m 

2.6- AnranoreH-4-rMApoKcn6eH3Mn. 
CooTBeTCTByioLAMe c^eHeTMnoBbie M30Mepbi 
TaioKe MoryT 6biTb BKntoneHbi. 

llpeAnoHTMTenbHbie 3HaMeHna R 1 BKnjoMajoT 
rnApoKCM3Tnn, aqeTOKCMSTun, c^TanuMMAOSTun, 
6poM3Tnn (KaK npoMe>KyTOMHbiM npoAyKT npn 
nonyneHMM rnnqnH peL^enTopHbix aHTaroHMCTOB), 
cfreHun, SOsMecfjeHun, MeTOKcuc^eHun, 
ruApoKCMC^eHun, 6eH3nn, (c^eHMnnnnepa3HHo) 
3Tnn, 4)eHeTnn, xnopcJjeHMn, MeTunc^eHun nnn 
(C1-C4anKvin) cpeHnn. 

Bonee nacTHbie 3HaneHHfl R 1 BKntonatoT 2- 

rMAP0KCM-3TMn, 2-aLteTOKCM3TMn, 

2-4>TannMMA03Tnn 1 4)eHnn, 4-MeTOKcn- 4)eHMn, 
4-rnApoKCMC()eHMn, 6eH3nn, 
2-(4-c|DeHMnnvinepa3MHo) 3Tnn, 2- 4)eHeTMn, 
4-xnopcf)eHMn 1 4-MeTnn4)eHnn nnn 

4-M3onponnnc})eHMn. 

KoHeHHo, npeAnoHTHTenbHbie 3HaneHMfl a™ 
Z, KonbL\a A, R 1 v\ R 2 m Apyrvix, yKa3aHHbix b 
<t»opMynax I, V, II, III m t.a. BKn^naioT 
3HaMeHM« nnn rpynnbi, KOTopbie, b MacTHocTM, 
npeACTaBneHW b npniviepax n/nnn Ha cxewiax. 

Han6onee npeAnoHTMTenbHbie 3HaMeHMfl Z 
BKnioHaioT O nnn OH. 

npeAnoHTMTenbHbie 3HaMeHnn R 4 BKnioHaioT 
boaodoa, 4>Top, xnop, 6poM, hoa, aMUHO, 
weTun, 3Tnn, nponun, annun, nponaprun, 
Tpuc^TopivieTMn, neHTacf>Top3TMn, 

TpM4>TOpMeTHn3TMn, HMTpO, MeTOKCH, 3T0KCM, 

nponoKcn m L^aHo. 

Bonee npeAnoHTMTenbHbie 3HaneHMfl 
R 4 BKniOMaiOT boaopoa, (Jyrop, xnop, 6dom, moa, 

MeTMn, 3THn, TpHC^TOpMeTUn, HMTpO, M6T0KCM, 
aMMHO M L^iaHO. 

npeAnoHTMTenbHbie coeAHHeHMfi, MMefomne 
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ctwpMyny I (mjim II) BiuiKwaioT: 
(a) 

7-Xnop-1 -rnflpoKCM-2-(2-rMflpoKCM3TM/i)-3,4,5, 1 0 
-TeTparvtAponnpMAa3MHO[4,5-b]XMHonMH-4, 1 0-amo 
h; 

(b) 

2-(2-AL4eTOKCM3Tnn)-7-xnop-4-rnflpoKCH-1 ,2,5,10 
-TeTparMflponnpMfla3MHo[4,5-b]xnHonMH-1 , 1 
h; 

(c) 7-Xnop-4-rnflpoKCM-2- 
(2-Cf)TajlMMMfl03TMJl) -1 ,2,5, 1 0- 

TeTparMflponnpMfla3HHO[4,5-b]XMHOJiMH-1 ,1 
h; 

(d) 

(7-X/iop-4-rMApoKCM-2-c})eHMJi-1 ,2,5, 1 0-TeTparnflp 
onnpnfla3MHO [4,5-d]xhhojihh-1 , 1 0-amoh; 
(e) 

7-Xnop-4-rMflpoKCM-2-(4-MeTOKCnc})eHMn)-1 ,2,5,1 0 
-TeTparnflponMpMAa3MHO[4,5-b]XMHonMH-1,10-flno 
h; 

(f) 

7-Xnop-4-mflpoKCM-2-(4-rviflpoKCMct)eHMn)-1, 2,5,1 
0-TeTparMAponnpMAa3MHo[4,5-b]xMHonMH-1 , 1 0-fln 
oh; 

(9) 

4-rnflpoKcn-8-HMTpo-2-(cJ)eHMJi)-1 ,2,5, 1 0-TeTparw 
AponnpMfla3MHo[4,5-b] xmhojiwh- 1,1 0-amoh; 
(h) 

2- BeH3 nn-7-xnop-4-rnflpoKCH- 1,2,5,1 0-TeTpaniAP 
onnpnfla3MHO [4,5-d]xmhojihh-1 , 1 0-amoh; 

0) 

7-Xnop-4-rMApoKCM-2-[2-(4-ct)eHnnnMnepa3MHo)3T 
nn] 

-1 ,2,5,1 0-TeTparMflponnpnfla3HHo[4,5-b]xMHOJinH- 
1,10-flnoH; 

G) 

(7-Xnop-4-rnApoKCM-2-(2-ct>eHeTnn)-1 ,2,5,1 0- 
TeTpamAponMpkiAa3iiHo[4 l 5-b]xkiHoriMH-1 , 1 0-flno 
h; 

(k) 

7-Xnop-4-rviflpoKCM-2-(4-xnop(t)eHmi)-1 ,2,5,1 0-Te 
TparMAponnpnfla3MHO [4 ,5-b]xnHonnH-1 ,1 0-amoh; 
(e) 

7-Xnop-4-rnflpoKCM-2-(4-MeTnncf)eHMn)-1 ,2,5,1 0-t 
eTparnflponMpnAa3MHo[4,5-bJxnHonMH-1,10-flMOH; 
(m) 

7-Xjiop-4-rnApoKcn-2-(4-M3onponnnc})eHMn)-1,2,5, 
1 0-TeTparnflponnpnAa3MHO[4,5-b]xnHonnH-1 ,1 0-a 
moh; 
(n) 

7,9-flMxnop-1-rnApoKCM-2-c})eHnn-1 ,2,5,1 0-TeTpar 
Mflponnpnfla3MHo[4 ,5-b] xmhohmh- 1 , 1 0-amoh; 
(o) 

7-Xnop-4-rnflpoKCM-2-(1 -Hac|)THJiaMMH0)-1 ,2,5,1 0- 
TeTparMflponnpMfla3MHo[4,5-b]XMHoriMH-1 , 1 0-amo 
h; 

(P) 

7-Xnop-2-(4-c})Top(t)eHMn)-4-rMflpoKCM-1 ,2,5, 1 0-Te 
TpaniflponnpMfla3MHO[4,5-b]xMHonMH-1 ,1 0-ahoh; 
(q) 

2-(4-BpoMCpeHMn)-7-xnop-4-rMflpoKCM-1 ,2,5, 1 0-Te 
TpamAponnpMfla3MHO[4,5-b]XMHOJiMH-1 ,1 0-ahoh; 
(r) 

7-Xnop-4-rMflpoKCM-2-(2-MeTOKCM4)eHMn)-1 ,2,5, 1 0 

TeTparnflponiipMAa3MHo[4,5-b]xMHonMH-1 ,1 0-flno 
h; 

(s) 

7-Xnop-4-rviflpoKCM-2-(2-rMflpoKCMct)eH mi)- 1,2,5,1 
0-TeTparMflponnpnfla3MHO[4,5-b]XMHOJiMH-1 , 1 0-am 
oh; 

(t) 

7-Xnop-4-rnflpoKCM-2-(3-rnflpoKCk!CpeHMJi)- 1,2,5,1 
0-TeTparnflponnpnfla3MHo[4,5-b]xMHOJiMH-1 , 1 0-am 
oh; 
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(U) 

7-Xnop-4-rnflpoKCH-2-(3-MeTOKCM0eHMn)-1 ,2,5, 1 0 
-TeTparnflponMpnfla3HHo[4,5-b]XMHonnH-1 , 1 0-amo 
h; 

(v) 

7-Xnop-4-mApoKCM-2-(4-Tpwct)TopMeTOKCMC})eHMri) 
-1,2,5,10- 

TeTparMAponnpMAa3MHO[4,5-bJxMHonMH-1 ,1 0-amo 
h; 

(w) 

7-Xnop-2-(3-xnop-4-MeTOKCMc{)eHvin)-4-rnflpoKCM- 
1,2,5,10- 

TeTparMAponnpuflasMHO^.S-blxMHonnH-l , 1 0-amo 
h; 

(x) 

7-Xnop-2-(2-MeTOKCnnMpvifl-5-Mn)-4-rMflpoKCM-1,2 
,5,10- TeTparnflponnpi4Aa3MHo[4,5-b] 

XMHOriHH-1,10-flMOH, H KpOMe TOTO, BKTJK>HaiOT 

cneqnc|)MMecKvie m bbnee npeflnomMTenbHbie 
coeflMHeHMfl, Bu6paHHb(e M3: 
(D 

7-Xjiop-4-mApoKCM-2-(4-MeTOKCM-2-MeTnnct)eHnn 
)-1 ,2,5, 10- 

TeTparMflponnpnfla3HHo(4,5-b]xMHonnH-1 , 1 0-amo 
h nnn ero N-Meinn- mjOKaMMHOBaa conb; 
(2) 

7-Xjiop-2-(4-xnop-2-MeTMnc{xeHM n)-4-rnAP0KCM- 1 , 
2,5,10- 

TeTparnAponnpMAa3MHo[4,5-b]xiiHonMH-1 , 1 0-amo 
h; 

(3) 

7-Xnop-2-(2,4-AMMeTktn4)eHMn)-4-rMAPoKCM-1,2,5, 
10- 

TeTparMAPonnpnAa3MHo[4,5-b]XMHonMH-1 , 1 0-amo 
h; 

(4) 

7-Xjiop-2-(3,4-AnrMAPOKCMO^eHMJi)-4-rniiDOKci4-12 
,5,10- 

TeTparuAponnpMAa3MHO[4,5-b]xMHOJinH-1 , 1 0-amo 
h; 

(5) 

7-Xnop-2-(3,4-AMMeTOKCnct)eHMn)-4-rMApoKCM-1 1 2, 
5,10- 

TeTparMAponnpnAa3MHo[4,5-bJxviHonMH-1 ,1 0-amo 
h; 

(6) 

7-Xnop-4-rnApoKCH-2-(2-MeTnnTH03Tiin)-1 ,2,5, 1 0 

TeTparnAponnpMAa3MHo[4,5-b]xMHonMH-1 ,1 0-amo 
h; 

(7) 

7,9-flMxnop-2-(2,4-AMMeTnnct)eHMn)-4-rMAPOKCM-1 
,2,5,10- 

TeTparMflponMpMAa3MHo[4,5-b]xnHonMH-1 , 1 0-amo 
h, a TaioKe BKnroMafOT coeAMHeHM« 
(8) 

7-Xnop-4-rMApoKCM-2-(2-MeTnn-2-rMApoKCMnponn 
oHaMMAOSTun)- 

1,2,5,10-TeTparviflponnpMAa3MHo[4,5-b]XMHonMH-1 

,10-AMOH MJ1H 

(9) 

7-Xnop-4-rMApoKCM-2-((t)ypaH-2-MnMeTMn)-1 ,2,5, 1 
0- 

TeTpamAponnpMAa3HHo[4,5-b]xMHonMH-1 , 1 0-amo 
h mm mx 4}apMaL\6BTMMecKM npMeMfieivibie conn. 

ripeAnOMTMTenbHblM HBnfleTCfl BHyTpMBeHHblfi 

nyTb BBeAeHMfl. 

llMpMAa3MHAMOHbi cf)opMynbi I MflM P (MJ111 II, 
m/im III) MoryT 6biTb nonyneHbi cnoco6aMM, 

BKTIIOMaiOU^MMM CnOC06bl, M3BeCTHbl6 B 
XMMUHeCKOM TeXHMK6 nOJiyHeHMfl CTpyKTypHO 

aHa/iornHHbix coeflMHeHUM. CoeAMHeHMfl, b 
KOTopbix Z o6o3HanaeT H, MoryT 6biTb nonyMeHbi 
nyTeM xnopupoBaHMfl ruAPOKCM rpynnw 
AManKMn-4-OH-XMHonMH-2,3-AMKap6oKcmiaTa 
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(ncxoAHoe Beu^ecTBo) c ucnonb30BaHneM 
oKCMX/iopnAa cJxxxjDopa. 3tot xnopnpoBaHHbiM 
npoflyia 33T6M BoccTaHaB/ikiBatOT, ncnonbayfi 
TeTpaKMCTpncf)eHMn4xxxt)MH Pd(O) m 4 ) °P MMaT 
HaTpufl Ana nonyHeHM« 
AMMeTMnxMHonnH-2 > 3-AHKap6oKcnnaTa, KOTopbifi 
3aTeM noABepra»OT ocTaBLUWMca xnMnsecKMivi 
CTaAn^M (HanpMMep, Ao6aBrmq rnApa3MH m 
t.a.). Cnoco6bi nonyMeHMfl nnpnAa3MHAHOHa 
cfxjpMyjibi I, KaK yKa3aHO Bbiwe, npiiBeAeHbi b 
KanecTBe AononHMTenbHbix npn3HaKOB 
M3o6peTeHMfl m unnKJCTpupyiOTCfl cneAytounnMM 
Aanee MOTOAHKaMU, b KOTopbix 3HaneHMfl 

OCHOBHblX paAMKajlOB COOTB6TCTByiOT 

npMBeAeHHbiM Bbiwe, ecnn He oroBopeHO mhofo. 

(a) Ana nonyqeHMfl coeAMHeHun <£opMynbi I, 
nyTeM o6pa6oTKM cooTBeTCTBytoiAero cno>KHoro 
AM3<t)Mpa cfx5pMynbi IV (rAe R 13 o6o3HaHaeT 
(C 1 -C3)ariKM n) , apun nnn 
reTepoapmi3aMeiAeHHbiM rnApa3MHOM, tab apun 
Bbi6paH M3 cjDeHnna nnn era 6eH3onpoM3BOAHoro 
(HanpMMep, Hac^Tmi), nn6o He3aMeLL\eHHoro, 
m6o sawieLAeHHoro 1, 2 mjim 3 rpynnawin, 
Bbi6paHHbiMM M3 -0-(1 -4C)anKvina, - OH, 
ranoreHa, -N0 2 , -CN, -CF 3 , -NH(CO)R', 
-(1-4C)a/iKwna, -NR'R", -C0 2 R', -CONR'R", 
-S(0) m R\ -S0 2 NR'R", -(C1-C6)anKunoKCn(C1- 
CejanKMJioKCM-, rviApoKCM (C1-C6) anioinoKCM-, 
(C1-C6) anKMnoKCM (C1- C6) ariKunoKCM 
(C1-C6)anKnnoKCM-, rMAPOKCM (C1-C6) 
a/iKunoKCM (C1- C6) anKwnoKCH-, O 
(C1-C6anKwn) NR'R", -NR' (C1-C6anKMn) 
NR'R", - (C1-C6anKnn) NR'R", OCF 3 , -NR' 
(C1-C6anKnn), -NR'(C1-C6anKnnrnApoKCn); m 
reiepoapun Bbi6paH M3 He3aMeiAeHHbix unw 
3aMeLAeHHbix a poiviaTM m ecKHX paAHKanoB m mx 

6eH30npOM3BOAHblX, Bl01K)MaK)UlMX riMpHflklf!, 

TkieHun, c{>ypaHnn nnn M3 rpynn, coAep>Kau^Mx 
ABa reTepoaTOMa, Bbi6paHHbix m N, O nnn S, 
TaKnx KaK nnpa3on, MMHAa3on, M30Kca3on, 
OKca3on, Tna3on, W3o™a3on nnn M3 rpynn, 
coAep>KaiAnx Tpw reTepoaTOMa, Bbi6paHHbix M3 
N, O nnn S, TaKMX KaK Tpna3on, OKcaAna3on, 
rAe N Ha reTepoapwnbHofi rpynne 
Heo6»3aTenbHO saMemeH paAHKanoM R, m 
3aMeiAeHHbie apoMaTMMecKne 3aMecTMTenn 
BKJiioMaiOT o6biHHbie apoMaTMMecKne 
3aMecTMTenn, Bbi6paHHbie M3 ruApoKcn, ariKOKCM , 
ranoreHa nnn L^aHO, m reTepoapumbHaa rpynna 
npucoeAMHeHa k -(CH 2 ) n nocpeACTBOM aTOMa 
yrnepoAa Ha reTepoapwnbHofi rpynne; hto f\aei 
coeAMHeHne <£opMynbi V (nnppono[3,4-b] 
xmhojimh) npM KunRMeHMM BbiLueyKa3aHHbix 
peareHTOB b (1) aTaHone iijih ApyroM 
noAXOAflineM pacTBopMTene b TeneHne 12 m c 
nocneAyioiJLjMM HarpeBaHkieM ao TeMnepaTypw 
KvineHMfl b yKcycHOM KMcnoTe (AcOH). 
CoeflMHeHne cfcopMynbi V o6pa6aTbtBaK>T 3aTeM 
m eTa Hey n bcf)OH oh obom kmchotom (MeSOaH) b 
KMnflLAeM MeTaHone v\m ApyroM noAXOAfimeM 
pacTBopMTene b TeneHne BoceMHaAL^aTM nacoB c 
o6oa30BaHneM coeAHHeHnw cjaopMynbi I, rAe 
R 1 v\m R 2 o6o3HanaeT apun, KaK 3to yKa3aHO 
Bbnue (CxeMa 1); 

(b) Aia nonyneHMfl coeAMHeHMfl cJx)pMynbi I, 
nyTeM o6pa6oTKM cooTBeTCTByjOLAero cno)KHoro 
AM34>npa cfcopMynbi IV (rAe R 13 o6o3HanaeT 
(C1-C3)anKnn), (C1-C6)anKwnapnn Mnn 
(C1 -C6)anKnnreTepo- apnn3aMemeHHbiM 
rnApa3MH0M, rAe apun v\m reTepoapwn - TaKne, 
KaK onpeAeneHo Bbiiue b (a), b (1) sTaHone npw 
KunflHeHMM m (2) b yKcycHoii KMC/ioTe npn 

KMnflMeHMM C 06pa30BaHM6M COeAMHeHMfl 

cfDopMynbi I, rAe R 1 m R 2 Bbi6paHbi m 
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(C1-C6)anKnnapnna, rAe apun m reTepoapun 
MMehDT BbiujeyKa3aHHbie 3HaneHHfl. l/l30Mepbi 
nonoKeHMfl, nonyneHHbie no A^HHOMy cnoco6y, 
nerKO MoryT 6biTb pa3AeneHbi 
cfcpaKqwoHHpoBaHHbiM noAKMcneHneM pacTBopoB 
MernyMMH/xonnHa (CxeMa 2); 

(c) Ann nonyneHMfl coeAMHeHMfl cfeopMynbi I 
nyTeM o6pa6oTKM coeAMHeHWfl 4>opMynbi IV (rAe 
R 13 o6o3HanaeT (C1-C3)anKwn), 
(C1 -C6)anKvui3aMeLAeHHbiM rnApa3MH0M, b 
kotodom anKunbHafl rpynna AononHMTenbHO 
3aMeu4eHa 3aMecTWTenflMH, Bbi6paHHbJMM H3 OH, 
OR', SR' nnn NR'R" b 3TaHone, npn 
TeMnepaType KuneHMfl c nocneAyioiAeM 
o6pa6oTKofi KunyiiAeM yKcycHow KucnoToPi c 
o6pa30BaHneM coeAHHeHMfl (})opMynbi VI mhm VI*, 
tab R 1 n R 2 o6o3HaMaioT 3aMeii^eHHbie 
anKunbHbie paflUKanbi, KaK yKa3aH0 Bbime. 
(lonyMeHHbie coeAMHeHiifl (rAe Y o6o3HaMaeT 
OH, SH nnn NHR) MoryT 3aTeM 6biTb 
npeo6pa30BaHbi c o6pa30BaHneM coeAMHeHMM, 
rAe W npeACTaBnaeT - NR'COR", OCONR', 
NR'C02R", NRCONR'R", C0 2 R' nnn CONRR', 
nnn KaK yKa3aHO 3Aecb Aanee (CxeMa 3). 
M30MepHyK) CMecb o6pa6aTbiBaioT BOAHbiM 
MernyMMHOM nnn boahom CMecbra 
MernyMMH/xonMHa c o6pa30BaHneM pacTBopa, 
KOTopbiw Aanee noAKvicnfliOT yKcycHOM KMcnoTOM 
AO pH 6-7. TBepAbiM ocaAOK 3aTeM 
OTcfjunbTpoBbiBaraT A*ia OTAeneHun M30Mepa no 
3-nono>KeHMK) t a cjwnbTpaT 3aTeM 
AononHHTenbHo o6pa6aTbiBaK)T yKcycHofi 
KvicnoTOM ao pH OKono 5,5 c nonyneHkieM 
TBepAoro npoAyKTa, KOTopbifi flBnaeTCH 
M30MepoM no 2-nono>KeHnio (VI*). 

(d) Ana nonyMennfl coeAMHeHHfl 4>opMynbi I, 
KaK yKa3aH0 Bbiiue b (c), rAe 3a mem^eHH a >i 
anKunbHafl rpynna coAep>KMT reTepo^KnuMecKkie 
paAMKanbi, nyTeM (1) o6pa6oTKn 
cooTBeTCTByjom.ero coeAMHeHMfl cjDOpMynbi VI 
nnn VI* (rAe W o6o3HaHaeT (-OH)), 
ranoreHBOAopoAHOM KMcnoTOM (HBr) c 
o6pa30BaHneM cooTBeTCTByrom,vix 
ranoreHnpoBaHHbix npoAyKTOB m (2) o6pa6oTKVi 
3Toro coeAMHeHMfl HyKneo4>nnbHbiMn 
peareHTaMM c nonyqeHMeM coeAMHeHMfl 
4>opMynbi I , rAe R 1 m R 2 o6o3HanaK)T 
-(CH 2 ) n reTepoi4MKn, rAe reTepoquKn BKnionaeT 

nflTM- n/nnn LUeCTM M/MflM CeMMHneHHbIM 

reTepoL^HKn, coAep^am.nii 1, 2 MnM 3 
reTepoaTOMa, Bbi6paHHbix M3 O, N unw S, rAe N 
reTepoLiwoia Heo6«3aTenbHo 3aMeLi\eH 
paAMKanoM R*, m aTOM yrnepoAa nnn a30Ta 
reTepomiKna Mo>KeT 6biTb 3aMem,eH paAMKanoM 
R nnn R', unn c nonyneHneM coeAMHeHUfl 
c|x)pMynbi I c R\ paBHbiM -(CH 2 ) n Nu, rAe Nu 
TaKJKe paBeH ArNH-, R'NH-, ArO-, ArS- nnn 
ApyroMy o6bMHOMy HyKneoc^nny, KOTopbiM 
Mo>KeT B3anMOAePicTBOBaTb c aniain6poMMAOM 
(CxeMa 4). OnncaHHoe 3Aecb ranoreHnpoBaHHoe 
npoMe>KyTOMHoe coeAMHeHMe TaK)Ke ncnonb3yK)T 
Ana nonyMeHMfl Kap6oHOBOM KucnoTbi n/nnn ee 
cno)KHbix npon3BOAHbix nyTeM B3anMOAeMCTBMfl 
6poMnpon3BOAHoro c miaHMAOM HaTpnj? m saTeM 
rnAponn30M nnn sTepMcjDMKai^MeM nonyneHHoro 
L^naHonpon3BOAHoro. 

(e) An« nonyMeHMfl coeAMHeHMfl (jDopMynbi I 
onucaHHbiM 3Aecb hobhm cnoco6oM, 
BbinonH^eMbiM oornacHO o6u4eA mbtoamkb, 

OnMCaHHOM B CXeMe 5, M KOHKpeTHO 

nponnnKKOTpupoBaHHOM b npuMepax 35-81. 
3-Kap6oanKOKCM -4 - 

rnAPOKCMXMHonnH-2-Kap6oHOBafl KucnoTa 
(nonyneHHafl M3 cooTBeTCTByioiAero cno>KHoro 
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flnariKMJi3<})Mpa (IV) B3anM0fletfcTByeT c 
TMOHnnxnopuflOM c o6pa30BaHneM 
cooTBeTCTBytoujero 3-Kap6oanKOKCW-2- 
xnopaHrviflpnAa, KOTopbiM B3an MOflewcTByeT 
nn6o c apnnrviflpa3MHOM, rfle apun - TaKOM KaK 
onpefleneHo Bbiiue (b cooTBeTCTByiou^MX 
ycnoBMflx, KaK noKa3aHo b npwviepax), v\m c 
reTepoapMnrMApa3MHOM, me reTepoapun 
aBnaeTca TaKMM, KaK onpeAeneHO Bbiwe (npn 
cooTBeTCTByioinnx ycnoBMflX, npMBefleHHbix b 
npuMepax). PacTBopnienn, ncnojib3yeMbie arm 
nonyneHMfl ruApa3Mfla, BmiKwaiOT mooofi 
6e3BOflHbiw opraHnnecKviw pacTBopnTerib, 
Bbi6paHHbiM M3, HanpuMep, TRt>, Tonyona, 
CH 2CI2, CH3CI, reKcaHa m/im n»o6oro UHepTHoro 
opraHHHecKoro pacTBopmenR 

HacTOflu^ee M3o6peTeHne othochtca k 
HOBOMy cnoco6y nonyneHkm 2-3aMeu^eHHbix 
nnpMAa3MHO-XMHOJiMHOB (fcopiwynbi I (m/im II), rfle 
R 1 o6o3HaMaeT apun nnn reTepoapun, KOTopbiM 
BKntonaeT cTaAMM (i) o6pa30BaHMfl 
npoMe>KyTOMHoro 

3-Kap6oanKOKCM-2-xnop-aHrnApiiAa M3 
cooTB6TCTByK>ii^ero cnowHoro AnanKunoBoro 
scjwpa cjjopiwynbi IV m (ii) BsaMMOAeficTBwe 
yKa3aHHoro xnopaHniAPHAa co CTaAMM (i) nn6o 
c apmirnApa3MHOM, rAe apun - TaKofi, KaK 
onpeAeneHO BbiLue, b ycnoBwax, onucaHHbix b 
npwwepax, nn6o c reTepoapvinniApa3MHOM, rAe 
reTepoapun nBrtfleTCfl TaKMM, KaK onpeAeneHO 
BbiLue, B ycnoBwax, onucaHHbix b npuMepax, c 
nonyneHneM coeAMHeHun <£opMynbi II, rAe 
R 1 o6o3HaMaeT apwn urn reTepoapun. B 3TOM 
cnocooe nonynaeTCJi TaioKe HeKOTOpoe 
KonnnecTBO 3-M30Mepa. BbiiuenpMBeAeHHbiM 
HOBbiM cnoco6 Heo6f?3aTenbHo npoTeKaeT Mepe3 
HOBoe KntoneBoe npoiviewyTOHHoe ooeAMHeHwe, 
Bbi6paHHoe M3 N-2-apnn (nnn reTepoapun) 
rnApa3MAa 3- 

Kap6oanKOKCM-4-rMApoKCMXMHonMH-2-Kap6oHOBOVi 
KucnoTbi. PeaKquw i4MKnn3aunn H3 
aL\nnrviApa3HAa b PQD Tpni^nKnuHecKyK) 
KonbL^eByio CTpyicrypy onTHManbHo 

ocymecTBnfleTC« b MeTaHcynbcfxjHOBOM KwcnoTe 
n MeTaHone. OflHaKo MoryT nprnueHflTbCH 
anKMncynbcfjOHOBbie KucnoTbi HH3Koro 
MoneicynflpHoro Beca (C1-C4) m cnnpTbi HM3Koro 
MoneKynapHoro Beca (C2-C6 anKnn) c 
Heo6fl3aTenbHbiMM copacTBopnTenflMM, 

Bbl6paHHblMM M3, HO H6 OrpaHMHeHHblMH MMH, 

TRt> unw AHOKcaHa unv\ SKBMBaneHTHbix 
pacTBopnTenew, KOTopbie pacTBoparoT peareHTbL 
KpoMe Toro, npn HeKOTopbix o6cTOHTenbCTBax 
(HanpuMep, c 3aMecTkiTenflMH, 6oraTbiMH 
aneKTDOHaMM Ha apoMaTusecKOM Konbi^e) 
anbTepHaTMBHbie KucnoTbi, Hanpuwiep, pa36aBn. 
HCI b H 2 0, MoryT TaioKe ncnonb30BaTbCfl AJia 
AOCTM>KeHMfl L4MKnn3aL^MM. KpoMe Toro, MoryT 
6biTb TaioKe Mcnonb30BaHbi Apyrwe opraHnnecKne 
pacTBopnTenn, Tawe KaK AHSTkinoBbifi 34>np, 
AMOKcaH, CH 2 CI 2 , CH 3 CN, flM<D kinn 
SKBHBaneHTHbitf pacTBopnTenb f\nn 
ocy mecTBneHM h coveiama v\nv\ UfiKnnsauMM. 
3tot npoMewyTOHHbifi npoAyKT, 

npeMMyu^ecTBeHHo, ncnonb3yioT npw nonyMeHMn 
coeAMHeHMM 4xDpMynbi II, rAe R 1 o6o3HaHaeT 
apun. TMApa3MA Mo>KeT, b 3aBncnMocTM ot apun 
nnn reTepoapnn3aMecTMTeneM, nepexoAMTb 
HenocpeACTBeHHO b 2-3aMeu^eHHbiPi PQD Mnn 
nepe3 npoMe>KyTOMHoe n^TMHneHHoe 
nupponbHoe npon3BOAHoe, KOTopoe AaeT 3aTeM 
KaK 2-, TaK m 3- 3aMemeHHbie PQD. 
SneKTpoHOAOHopHbie rpynnbi Ha apunoBOM 
Konbue cnoco6cTBytOT ceneKTMBHowiy 
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o6pa30BaHM to 2-3aMeu^eHHoro PQD. 
CTepunecKMe 3(}>c|5eKTbi TaioKe MoryT BnmiTb Ha 
cTeneHb ceneKTMBHOCTn. 

(f) AJifl nonyneHUfl coeAHHeHMfl c^opMynbi I 
HOBbiM onucaHHbiM 3,qecb cnoco6oM r 
BbinonHeHHbiM cornacHO o6i4e£i MeTOflMKe, 
onucaHHOM b CxeMe 6, m KOHKpeTHo 
npOMnntocTpupoBaHHbiM b He orpaHUHUBajounnx 
npuMepax 42a m 43a n b npuMepax 82-103 m 
npniviepax 138-142. 2- 

nnpponnAOHKap6aMMAXHHonnH-3-Kap6oH0Bafl 
KHcnoTa, nonyMeHHaa mAponn30M 
cooTBeTCTByiotnero 3-MeTnnoBoro acjDMpa, 
KOTopbiM nony^aioT B3anMOAeMCTBneM 

COOTBeTCTByWU^eM 

3-KapOOMeTOKCMXMHOnHH-2-Kap60HOBOM KWCnOTbl 

c flni4MKnoreKcnnKap6oflnnMHAOM v\m APyruM 

nOflXOAHLHHMW flMMMUflHblM CBfl3blBaK)Ll^MM 

peareHTOM, TaKMM KaK 

AMM3onponnnKap6oAHHMMA n nupponMAHH, 
B3anMOAeMCTByeT c N-TpeT-6yTOKCMKap6oHnn-N'- 
2(CH2) n M (n=0-4) rnApa3MHOM [(nonyseHHbiM 
B3anMOflePicTBMeM nn6o (a) 

TpeT-6yTMnKap6a3aTa m >KenaeMoro 
C1-C4anKMnapnna wnH 3aMemeHHoro 
amcunapuna nnn anKOKCuanKnn npon3BOAHoro, 
rAe KOHqeBow aniainbHbiM yrnepoA MMeeT 
noAxoA^iMyK) yxonmi\y\o rpynny, Bbi6paHHyra M3 
ranoreHa (X) nnn Tpnc|)naTa, b pacTBopiuene, 
TaKOM KaK flMO, CH 2 CI 2 unw CH3CN v\m mx 
3kb m BaneHTa , 
Net 3 



TaKoro KaK 



OCHOBaHMfl, 

nnn, A^ifl n=0 (HanpuMep, npnMoe 
H-apunbHoe 3aMemeHne), Apyrux rpynn, KOTopbie 
MoryT nerxo B3an MOAeMCTBOBaTb c 
TpeT-6yTnnKap6a3aTOM c o6pa30BaHneM 
ncxoAHoro AH3aMemeHHoro mApa3HHa 
TpeT-6yTnn-0-(CO) N-N-R 1 , BKntoMaKou^ero 
nto6oM amoinapun, apunoKcuanKnn, 
anKMnoKCuanKnn, anKMnoKCuanKunoKcn nnn 
anioinreTepoapMn, yKa3aHHbiM 3Aecb f rAe 
anKMnbHafi rpynna MMeeT noAXOA^iAyio 
yxoA*myK) rpynny, nn6o (b) noAXOA«u4ero apwna 
unM 3aMemeHHoro apnnrnApa3HHa c A^-TpeT- 
6yTnnAHKap6oHaTOM b opraHMHecKOM 
pacTBopnTene (HanpuMep, Tr<t> MnM eMy 
SKBMBaneHTHbiM), nn6o (c) (An« n=1-4) 
noAXOA^Lqero apuna Mnn saMeu^eHHoro 
apunanbAernAa nnn 3aMemeHHoro 

anKunanbAerviAa c TpeT-6yTnnKap6a3aTOM b 
KMnflLneM reKcaHe nnn SKBMBaneHTHOM 
opraHMMecKOM pacTBopnTene, c o6pa30BaHneM 

COOTBeTCTByK)LL\erO MMHH3, KOTOpblft 3aTeM 

BOCCTaHaBnuBajoT BoccTaHaBnuBatou^MM 
areHTOM (HanpuMep, BH 3 Tr<P nnn LiAIH 4 )] c 
o6pa30BaHneM KntoneBoro npoMe>KyTOMHoro 
rnApa3MAa, kotopum i4MKnn3yi0T b CH3S03H/TrO 
tin 14 3 kb m Bane h thom pacTBopnTene c i\enb\o 
ceneKTMBHoro o6pa30BaHM« 2-3aMemeHHoro 
apuna nnn anKvinapuna PQD nnn 3aMeL4eHHoro 
anKiina PQD. 3tot cnoco6 mokot 6biTb o6biHHO 
ncnonb30BaH una ceneKTMBHoro nonyneHUfl 
coeAMHeHkm (Jx)pMynbi II. TpeT-6yTnnKap6a3aT 
KOMMepMecKM AocTyneH, a R 1 -3aMemeHHbiM 
rnApa3MH TpeT-6yTnnKap6oHaTa nerKO nonyMHTb. 

(g) N-2-apnn- m reTepoapnn3aMeu^eHHbie 
M30Mepbi MoryT nen<o m ceneKTMBHo 6biTb 
nonyneHbi, KaK noxa3aHo Ha cxeMe 7, nyTeM 
o6pa6oTKM apun- v\m reTepoapnnniApa3MHa 
6eH3anbAernAOM c nocneAytoinnM 

BoccTaHOBneHneM rMApa3HAMMMHa c 
o6pa30BaHneM N-apnn-N-6eH3Mn3aMeii^eHHoro 
rnApa3MHa. 3to coeAMHeHne noABepratoT 3aTewi 
B3aMMOAeMCTBMK) c 3-Kap6oKCM-3cf)Mp- 
2-xnopaHrnApnA xkiHonuHOM c o6pa30BaHneM 
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K/itOMeBoro rnflpa3MAHoro npoMewyTOMHoro 
npoflyiaa, HanpMMep, N-2-apnn(nnn 
reTepoapnn)-N-1- 6eH3nn-rnflpa3Hfl 

3-Kap6oaJlKOKCM-4-rMflpOKCMXMHOJlHH-2-Kap60HOB 
OM KMCJlOTbl, KOTOpbIM o6pa6aTbiBaK)T 
nocneAOBaTenbHo xonnHniflpoKCMAOM npn 
HarpeBaHMM (80-1 80°C) m 

MeTaHcynbcfKJKUcnoTOM mjim skb m BaneHTHOM 

KMCJIOTOM B npMCyTCTBMM HJ1M OTCyTCTBMM 

pacTBopwTenfl ana cejieKTHBHoro o6pa30BaHMfl 
N-2-apnn PQD. 

CneflyeT oTMeTMTb, mto oGwhho, KorAa 

MCnOJlb3yiOT HeCMMMeTpMMHbie rMflpa3MHbl p 

HanpMMep, rAe R 1 n R 2 ABnaioTCfl pa3nnMHbiMM 
rpynnaMM, nnn Korfla ncnonbsyioT 
MOH03aMeii^eHHbtM rwApa3UH, AonwHa 
nonyMaTbCfl CMecb npoAyKTOB (2-3aMemeHHbie m 

3- 3aMeu^eHHbie, ecnn He npwvieHflTb onucaHHbiM 
3Aecb HOBbiw cnoco6. TaKne cMecu pa3AenflioT 
CTaHAapTHbiMn (HanpMMep, xpoMaTorpacfweM m 
nepeKpncTajinn3aLineti) MeTOAMKaMM, 

M3BeCTHb!MH B flaHHOM o6fiaCTH W 

ncno/ib3yeMbiMM A^fl 3TMX Me/lew. CoeAMHeHne 
cfx)pMyribi I, rA© L o6o3HanaeT 
reTepoLiMKnunecKviM paAMKan, TaKOM KaK 

4- (C1-C6) 3aMeu^eHHbiM nnnepa3MH mjim 
4-apnn3aMeu^eHHbiw nunepasMH mjih cjDTanuMMAO 
vim ApyroM KOMMepnecKM AOcrynHbiM 
HyKJieo4>MJibHbiM reTepoquKJi, MO>KeT 6biTb 
nonyMeHO B3anMOfleMCTBneM reTepoL4HKfiMMecKHX 

HyKJieO<}5MJlbHblX COGflMHeHUM C 2- HJIM 

3-ranoreH(C1-C6anKMn)nnpMfla3MHo[4 ( 5- 
b]XMHonnHaMH 4>opMynbt I, nocneAHMfi M3 

KOTOpblX nO/iyHaiOT M3 COOTBeTCTBytOIHMX 

rviApoKcn coeflUHeHMM, KaK onucaHO Bbiiue b (d). 
KaK 6yAeT noKa3aHo b npuBeAeHHbix Aanee 
npuMepax, coeAMHeHun b paMKax AaHHoro 
M3o6peTeHkm nonynaiOT npuMeHeHneM 
pa3Hoo6pa3Hbix xnMnnecKnx cviHTeTMHecKMx 
daAMw MnM MeTOAMK. KriKDMeBbie 
npOMewyroHHbie npoAyKTbi noKa3aHbi Ha cxeMax 
mjim onucaHbi b TeKde. flpuMepbi 1-34 mcxoa^t, 

06blMH0, M3 COeAMHGHMM CfiopMyilbl IV H A3K)T ( He 

ceneKTMBHbiM cnoco6oM, nepe3 npoMewyTonHbiM 
npoAyKT V" (3a MCKnraneHMeM npuwiepoB, rAe 
3aMemeHne nrin B3anMOAeMCTBne c 
N-2-rviAP0KCMariKnn npoM3BOAHbiM) wenaeMbie 
mjim npeAnoHTHTenbHbie N-2-apMn- una 
3aMeiAeHHbin apnnnpoM3BOAHbie (HanpuMep, 
R 1 -apnn m/im saMeineHHbtM apun, m n=0). 3tmm 
cnoco6oM nonynaioT TaK>Ke N-2-6eH3nn- mjim 
cjDeHeTnnnpon3BOAHbie m nx 3aMemeHHbie 
BapnaHTbi. H30Mepbi, nonyneHHbie stmm 
cnoco6oM, nerKo pa3AexiMMbi. flpyme KnraneBbie 
npoMewyTOHHbie coeAMHeHMfl b HananbHbix 
npniviepax BiaiionatoT N-2-mApoKcnaniain PQD, 
KOTopwM 3aieM B3awuoAeficTByeT c (hm3luhm 
anKnn)-(C1-4)-KMcnoTaMM c o6pa30BaHneM 
cooTBeTCTByiou^ero cnowHoro acjwpa. 
YrnepoAHafl i^enb, cBasaHHaa c N-2-a30TOM, 
mo>K6T C0Aep)KaTb 1-6 yrnepoAHbix a to mob c 
ruApoKcn rpynnow Ha kohli©. N-2 apun 
npon3BOAHbie no/iynaiOT Taione b npuwiepax 35 m 
la., rA© KnioweBbiM npoMewyTOHHbiM 
^-v coeflMHeHneM ^BrifleTC^ 

XMHonnH-2-xnopaHrnApnA, kotophm 
K> BsanMOAeMCTByeT c apnn rviApa3MH0M, o6pa3y», 
b HeKOTopbix cnynaax ce/ieiaviBHO, N-2-apnn 
PQD. Kohgmho, N-MeTnn-rnK)KaMMH urin Apyrwe 
conn (HanpuMep, xonnHa, HaTpufl m t.a ) nen<o 
nonyMMTb M3 cooTBeTCTByioiAero 

npeAUiecTBeHHMKa. npOM©>KyTOMHbiM npoAyKTOM, 
nonyMaeMbiM M3 xnopaHmApufla, nsnneica N-2 
apun (MJiki 3aMemeHHbitf apun) rnApa3MA 
3-Kap6oanKOKCM-4- 
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rMAPOKCMXMHOnMH-2-Kap60HOBOM KMCJlOTbl, 

KOTopbifi npvi 6naronpnflTHbix ycnoBnyix 
o6pa3yeT N-2-apnn3aMeLiieHHbiM PQD. 
ycoBepujeHCTBOBaHHafl MeTOAMKa, 
wcnonb3yKDLi^af! 1 skb. mcxoahoto 
apMnrnApa3MHa, onucaHa b npuMepax. O6bNH0 
Mcnonb3yK)T ah« qnKnusaL^MM npoMe>KyTOHHoro 
TMApa3MAa MeTaHcynb4x)KMcnoTy b MeTaHone 
wnn Tro. KoHeHHo, /iK)6bie 

M©TOKCMCjDeHMnnpOM3BOAHbie MOryT 6blTb 

rnAponn30BaHbi HBr mjim ApyroM kmcdotom 
(HanpMMep, CH3SO3H), o6pa3y« 
cooTBeTCTBytoiAMe rMApoKCMnpoM3BOAHbie. 

N-2-rMAPOKCMariKMn PQD nponsBOAHbie 
Mcnonb3yioTC5i AJi^ nonyneHMfl 
cooTBeTCTByioL^MX N-2-ranoreHa/iKMn PQD 

npOM3BOAHblX, KOTOpbie MCn0flb3yK)TCfl B 

KanecTBe npoMejKyTOMHbix coeAMHeHMM Ann 
nonyMeHMfl, HanpMMep, 
N-2-anKMn(C 1 -C4)TMoa/iKMn(C1 -C4) rriMUMH 
pei^enTopHbix aHTaroHMCTOB. CooTBeTCTBywu^MM 

TMOJWT aHMOH nOBepraKDT B3aMMOAeMCTBMK) B 

flM<D c N-2-ranoreHanKM/i PQD. KoHeHHo, 
aMMHbi, aHunnHbi m/im Apyrwe 
reTepoi4MKJiMMecKMe mhm reTepoapMHbHbie 
Hyioieocf)MJibi MoryT B3aMMOAeMCTBOBaTb c 
N-2-a/iKMn-(C1-C4) ranoreH PQD, o6pa3yfl 
cooTBeTCTByioiAMM HyKneo4)MnbHbiM 
3aMeu^eHHbiM PQD. B stom cnoco6e Mcnonb3yKDT 
flMO MJIM SKBMBaneHTHbtM opraHMHecKMM 
pacTBopMTerib. 

ripMBeAeHHbiM b KanecTBe npMMepa, ho He 
orpaHMMMBaK)Li\MM , KfiJOMeBOM cnoco6 
ceneKTMBHoro nonyneHMfl N-2-apMJia, 
reTepoapMna, 3aMemeHHoro ariKMna mjim ApyrMX 
npoM3BOAHbix, nonyMeHHbix M3 HK)6blX N- 
2-npoMe>KyTOHHbix coeAMHeHMM i BKn^HaeT 
nonyneHMe CHanana 2- 

nMpporiMAMHaMMA03aMemeHHoro xMHODMHa, 
KOTopbiM o6pa3yeTcyi M3 cooTBeTCTByioLnero 
2-Kap6oKCM-3-Kap6oanKOKCMXMHonMHa. 3to 
coeAMHeHMe m/im ananorMHHbie coeAMHeHMfl 
(HanpMMep, c rpynnaMM, 3KBMBaneHTHbiMM 
nMpponMAMHaMMAo) rviAponM3yiOT ao 
o6pa30BaHMn cooTBeTCTByiomero 2 " 
nMpponnflMHaMMAo-3-Kap6oKCMXMHonMHa, 
kotophm 3aieM noABeprawT coneTaHMK) c 
Bbi6paHHbiM R 1 -N-N-C(0)0-TpeT-6yTMn 
rMApa3MH0M, ncnonb3y« Bbi6paHHbiM ammmma 
(HanpMMep, flCC wnM sKBMBaneHTHbiM), c 
nonyneHMeM KnioMeBoro mApa3MAHoro 
npoMe)KyTOHHoro coeflMHeHMH, HanpMMep, 
2-nMpponMAMHaMMAO-3-Kap6oHOBOM 
KMcnoTbi-NR'- N(BOC)rMApa3MAa, KOTopbiM, b 
ycnoBMJix L^MKnM3aL\MM, o6pa3yeT N-2 
3aMeii4eHHbiM PQD 6e3 o6pa30BaHM^ b 
KaKMX-nM6o KonMHecTBax N-3 3aMeiAeHHoro 
PQD. Hcnonb3yeMbie b stom cnoco6e 
rMApa3MHbi nerxo nonynatoT M3 KOMMepnecxM 
AOCTynHbix npoAyKTOB, K3K onMcaHO 3Aecb, rAe 
nM6o TpeT-6yTMnKap6a3aT, nM6o 

AM-TpeT-6yTMnAMKap6oHaT Mcnonb3ytOTCfl pj\n 

BOC npM OAHOM M3 N TMApa3MHa, B 33BMCMMOCTM 

ot Toro, ABnfleTCfl nM R' apMnoM, MnM 
anioinapMnoM, MnM 3aMeu^eHHbiM anKMnoM, MnM 
reTepoapMnoM, MnM anKMnreTepoapMnoM. 
HanpMMep, 6eH3Mn MnM 3aMemeHHbie 
6eH3MnnpoM3BOAHbie, onMcaHHbie 3Aecb, nerxo m 
yAo6HO nonyneHbi M3 cooTBeTCTByraiAeM 
2-nMpponMAMHaMMAo-3-Kap6oHOBOM KMcnoTbi m 
N-6eH3Mn-N 1 -TpeT-6yTMnKap6oKCMrMApa3MHa, 
KOTopbiM b HacTOfli^ee BpeMfl nonynaiOT M3 
cooTBeTCTByjOLi^ero apMnanKMnranoreHMAa m 
TpeT- 6yTMnKap6a3aTa. TpeT-6yTMnKap6a3aT 
nenco BCTynaeT b o6MeHHyK) peaKUMK) c 
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ranoreHOM mhm ctimptom, TaKMM KaK Tpuc^naT, 
o6pa3yfl >KenaeMbiM rviflpa3MH. 

flpyroM npoMe>KyTOMHbiCi m rnMLjMH 
peL^emopHbiM aHTaroHMCT BioitoMaeT N-2-apnn 
PQD, 3aMei4eHHbiM quaHO 3aMecTMTeneM mjim 
3aMecTMTenfiMM. 3Ta rpynna (CN) MOweT 6biTb 
3aieM npeo6pa30BaHa c nonyneHMeM 
Kap6oHOBbix kmcjiot, Kap6oHMnranoreHMAOB, 
cnoxoibix scfwpoB, aMMflOB v\m TeTpaaonoB. KaK 
yKa3aHO paHee, fljifl nonyneHMM pa3/inMHbix 
reTepoi^viicnMMecKMx coeAMHeHMM nnn mx 6eH30- 
uriM reTepoapnn6eH3onpo3BOflHbix, MBnaiomMXCM 
rnni^MH pei^enTopHbiMn aHTaroHUCTaMM, 
ncno/ib3yK)T aHMOHHoe 3aMemeHMe 
(HyKneoqbMnbHoe 3aMeu^eHne). N-2 
ranoreH(C1-4)anKMn PQD B3anMOfl©MCTByeT c 

Bbl6paHHblM HyioieoqbMnoM (reTepOL^MIOlMHeCKMM 
nnn reTepoapuribHbiM, rfle reTepoapun BxnioMaeT, 
HanpuMep, coeAMHeHMM, noKa3aHHbie b 
npMMepax m onucaHHbie 3flecb) c 06pa3OBaHneM 
cooTBeTCTBytoinero N-2-HyKneocJ)HJi-(C1 -4)anKnn 
PQD. 

HeKOTopwe N-2-reTepoLjMKJiMHecKMe PQD 
MoryT 6biTb 3aTewi mflponn30BaHbi c 

06pa30B3HMeM aMUAOCnupTOB, BX0AMU4MX B 

o6*beM HacTOflmero M3o6peTeHMM. HanpuMep, 

OKCM30JlMflMHAMOHbl JieiKO niflpOJlH3yK)TC« AO 

cooTBeTCTByioi^MX aMMflocnupTOB, KaK noKa3aHO 
B npuMepe 112 w Ta6nMU,e 5. Ha CTpaHML^ax c 
cfxjpMynaMn noKa3aHbi HeKOTopbie M3 KnioneBbix 
nepeMMcneHHbix 3flecb npoMewyTOHHbix 
coeAMHeHMM. OcHOBHbte npoMe>KyTOHHbie 
coeAMHeHMM BKnranaioT coeAMHeHMM 4>opMyn 
XIV-XX. 

HacTOMmee M3o6peTeHMe othocmtcm k 
cnoco6y nonyneHMM coeAMHeHMM qbopMynbi II, 
BKnioMatOLneMy: 

(a) o6pa6oTKy coeAMHeHMM 4>opMyiibi V nnn 

XIV KMCflOTOfi, Bbl6paHHOM M3 HM3LLMX 

a/iKnn(C 1 -C4)cynb(Jx>HOBOM KMcnoTbi, b 
noAXOAflineM opraHMMecxoM pacTBopnTene, mjim 

(b) o6pa6oTKy coeAMHeHMM cjiopMynbi IV 
anKunapun- mjim ajiKM/ireTepoapnnrviApa3MHOM b 
cpeAe nonMpHoro pacTBopMTenM m cna6ow 
KucnoTbi; kinn 

(c) o6pa6oTKy coeAMHeHMM cfcopMynbi IV, ta© 
Y Bbi6paH M3 -OH, -SH nnn NHR, rAe R 
o6o3HanaeT (C1-C4)a/iKnn, peareHTOM, 
Bbi6paHHbiM M3 (i)R 2 NC(0)CI; nnn (ii) R0(O)X 
nnn (iii) ROC(0)CI; mjim (iv) HBr/NaCN/H 2 0 mjim 
ROH; uriM (v) RNCO, mjim R'R'NCCOJCI, mjim M3 
ApyroM 3neKTpcx})vinbHOM rpynnbi, 
nepeMMcneHHoPt 3Aecb, c o6pa30BaHneM, b 
HacTHOCTM, coeAMHeHMfl qtopMynu XXI; mjim 

(d) o6pa6oTKy coeAMHeHMfl qbopMynu XV, rAe 
X o6o3HaMaeT ranoreH, HyicneoqbMnbHbiM 
peareHTOM, Bbi6paHHbiM M3 reTepoqMK/ia mjim era 
6eH3o-, mhm reTepoapMn6eH3onpoM3BOAHbix; mhm 

(e) o6pa6oTKy coeAMHeHMM cJxDpMynbi XXII 
3aMeu^eHHbiM rMApa3MHOM c o6pa30BaHMeM 
coeAMHeHMfl cfx)pMynbi XVII b opraHMMecKOM 
pacTBopMTene b noAxoA«u4Mx ycnoBMMx; mjim 

(f) o6pa6oTKy coeAMHeHMM qbopMynw XVIII 

CBH3blB3 KDU4M M peareHTOM, Bbl6paHHblM M3 
AMMMMAa M AM3aMeLHeHHblM niApa3MHOM 

<J)opMynbi R'- NHNHC(0)0-TpeT-6yTMn b 
opraHMMecKOM pacTBopMTene b npMcyTCTBMM 

COOTBeTCT By 10 LL(9 M KMCnOTbl, MJIM 

(g) nocneAyrcmyK) o6pa6oTKy coeAMHeHMM 
cJ>opMynbi II, KaK yKa3aHo b n.2, rAe 
coeAMHeHMe coAep>KMT 4)eHMJibHoe KOJibqo 
3aMeiAeHHoe MeTOKCMrpynnoM mjim rpynnaMM, 
kmcjiotom c nonyneHMeM 4>eHMJibHoro 
3aMecTMTeny? mjim 3aMecTMTeneM, mjim 
AanbHeMLuyK) o6pa6oTKy coeAMHeHMfi cfjopMynbi 
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II, rAe coeAMHeHMe He HaxoAMTCfl b cfxipMe 
coriM, cjDapMai^eBTMHecKM npMeMJieMbiM 
ocHOBaHMeM c nonyneHMeM c^apMaqeBTMMecKM 
npMeMJieMOM cojim, mjim AaribHeMiuyto o6pa6oTKy 
coeAMHeHMfl cfx)pMyjibi II, rAe coeAMHeHMe 
C0Aep>KMT 4)eHMJibHoe KOJibqo 3aMei^eHHoe 
L^MaHorpynnoM mjim rpynnaMM, (i) ocHOBaHMeM c 
nonyneHMeM Kap6oKMcnoTHoro 3aMecTMTen« MnM 
saMecTMTeneM, MnM (ii) KMcnoTOM c nonyMeHMeM 
aMMAHoro 3aMecTMTenfl, MnM (iii) a3MAOM c 
nonyneHMeM TeTpa3onbHoro 3aMecTMTen«, rAe 
Kap6oKMcnoTHbiM 3aMecTMTenb MO)KeT 6biTb 
saTeM o6pa6oTaH ranoreHMpytou^MM areHTOM m 
saMeu^eHHbiM aMMHOM (JxDpMynbi HNR'R" c 
nonyMeHMeM 3aMemeHHoro aMMAHoro 
3aMecTMTenn, MnM KapooKMcnoTHbiM paAMKan 
M0)KeT 6biTb Aaiee o6pa6oTaH cnwpTOM (C1-C6) 
b npMcyTCTBM m KMcnoTbi c nonyneHMeM 
cno>KH034)MpHoro 3aMecTMTen« (C1-C6), mhm 

(h) nocneAyK)LAyio o6pa6oTKy coeAMHeHMfl 
cf)opMynbi II, rAe coeAMHeHMe coAep>KMT 

0KCO3OnMAMHAM0H, OCHOBaHMeM b boahom 

pacTBope c nonyneHMeM aMMAoenMpTOBoro 
3aMecTMTenfl KanecTBe W, KOHi^eBoro pj\* 
(CH 2)n ymepoAHOM L^enM npM n = 1-4; MnM 

(i) nocneAyioinyK) o6pa6oTKy coeflMHeHMH 
cfxopMynbi II, rAe coeAMHeHMe coAep>KMT 
cynbqbMAHyio rpynny, oKMcnMTenbHbiM areHTOM b 
noAXOAflLMMX ycnoBMflx A^ifl o6pa30BaHM* 

s (°) 1 mhm S(0)2 rpynnbi. 

EcnM ohm He AQCTynHbi KOMMepnecKM, 
Heo6xoAMMbie MCXOAHbie npOAyKTbi 
onMcaHHbix Bbiiue npeBpau^eHMM MoryT 6biTb 
nonyneHbi cnoco6aMM, KOTopbie Bbi6paHbi M3 

CTaHAapTHblX OpraHMMeCKMX XMMMHeCKMX 

MeTOAMK, cnoco6oB, aHanorMHHbix cMHTe3aM 

M3BeCTHblX, CTpyKTypHO nOA06HblX COeflMHeHMM, 

MnM cnoco6oB, aHanorMHHbix onMcaHHbiM Bbiiue, 
MnM cnoco6oB, onMcaHHbix b npMMepax. 

HeKOTopbie cno>KHbie AnsqbMpbi o>opMynbi IV 
Ann Mcnonb30BaHM^ b peaiajMax c 3aMei^eHHbiM 
rMApa3MHOM c Ljenbio nonyneHMfl coeAMHeHMe 
c})opMynbi I, MoryT 6biTb nonyneHbi o6pa6oTKOM 
coeAMHeHMM qbopMynbi VII noAXOARLL^MM 
ocHOBaHMeM, TaKMM KaK anKoronflT LqenoMHoro 
MeTanna (HanpMMep, TpeT-6yT0KCMA KanMfl) b 
noAXOAfliiieM pacTBopMTene, TaKOM KaK 
TpeT-6yTaHon, ocymecTBneHMJ? 3aMbiKaHMH 
L^MKna m, TeM caMbiM, nonyneHMH >KenaeMoro 
cno>KHoro AH3cf>Mpa. B yKa3aHH0M coeAMHeHMM 
cfxjpMynbi VII, 3HaneHMe Y cooTBeTCTByeT 
cneAyioiAMM, c nonyneHMeM cooTBeTCTByiomero 
3HaneHMfl Anfl Z P KaK yKa3aHo: 

a. CHO, ecnM )KenaeMoe 3HaneHMe Z - 
boaodoa; 

b. COOR 15 rAe R 15 o6o3HanaeT 
(C1-C3)anKMn, ecnM >KenaeMoe 3HaneHMe Z - 

TMAPOKCM (TayTOMepHO 3KBMBaneHTHblM okco); 

yKa3biBaeTca, mto MoryT Mcnonb30BaTbCfl 
ani<Mncno)KHbie aqbMpbi, ho ohm He asiot 
KaKoro-nMob cMHTeTMMecKoro npeMMymecTBa). 

c. CSOR 15 MnM CSSR 15 , ecnM Ann Z 
)KenarenbHo 3 Han eH Me TMorMApoKCM (SH); m 

d. CN, ecnM >KenaeMoe 3HaneHMe Z - 3mmho. 
He Tpe6yeTCfl BbiAeneHMe coeAMHeHMM 

cpopMynN VII AJifl nonyneHMfl cooTBeTCTBy to u^ero 
coeAMHeHMM c(x)pMynbi IV. JlyHiue nonyMMTb 
cno>KHbiM f\^3dpv\p cf)opMynbi IV b oahom 
peaKTope, 6e3 BWAeneHMM coeAMHeHMM 
QtopMynbi VII M3 peaKqMOHHOM CMecM. 

Cno>KHbiM AH3TMnoBbiM 30Mp o>opMynbi IV, 
rAe Z o6o3HanaeT rMApoKCM (MnM okco), MO>KeT 
6biTb TaioKe nonyneH o6pa6oTKOM aHmApnAa 
N*Kap6oKCM3HTpaHMnoBOM KMcnoTbi qbopMynbi X 
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HenocpeflCTBeHHO HaTpneBOM nnn Ka/ineBOM 
conbK) (C1-C3)anioinoBoro (HanpMMep, 

flMSTMnOBOro) 34)Hpa 2-OKCOflHTapHOM KMCnOTbl B 

noflxoAflLneivi pacTBopnTene, TaKOM KaK 
flMMe™n<£opMaMHfl. 

Cno)KHbiM AMacfwp cfcopMynbi IV, rfle Z 
o6o3HawaeT TMornflpoKcn MO>KeT 6biTb nonyneH 
o6pa6oTKow cooTBeTCTByioLnero cno>KHoro 
AM3c|)Mpa qbopMynw IV, rfle R 3 o6o3HaMaeT 
ruflpoKcn, peaKTMBOM JlaBeccoHa (Lawesson's), 
2,4-6nc(4-MeTOKCMct)eHMJi)-1,3-flMTMa-2 p 4-flMc}x>c 
qbeTaH- 2,4-flHcynb4)HflOM b noflxoAameM 
pacTBOpMTene, TaKOM KaK Tonyon mjim 
flHMGT0KCM3TaH npM 50-1 10°C. 

3aMetneHHbiM mmma (fcopMynw V, rfle 
B-Konbi^eBOM N TepaeT H, m Z o6o3HaMaeT, 
HanpMMep, NH 2 , MOweT 6biTb nonyMeH 
o6pa6oTKOM cno)KHoro flMScjaupa qbopMynw IV, 
rfle 3HaHeHMK) Z cooTBeTCTByeT ranoreH rpynna, 
TaKan KaK xnop nnn 6poM, aMMkiaKOM c 
o6pa30BaHneM c^TanuMkifla, KOTopbifi 
B3anMOflewcTByeT 3aTeiu c apMnn/iflpa3MHOM, 
o6pa3yn V, KOTopbiM 3aTewi pearupyeT o6biMHbiM 
o6pa30M (CxeMa 1), o6pa3ya KOHeMHbiM 

nHpMfla3MHOXMHOnktH. 

CoeflMHeHne qbopMynw VII, rfle Y 
o6o3HasaeT CN, CHO, COOR 15 , CSOR 15 m/im 
CSSR 15 , rfle R 15 o6o3HanaeT C1-C10 a/iKnn, 
ariKeHun MnM a/iKMHun rpynny, mokot 6biTb 
nonyseHO o6pa6oTKOM cooTBeTCTByioinero VIII 
flManKMnaL4eTnneHflMKap6oKcnnaTOM, tbkmm KaK 
flMMeTun- ai46TiineHflMKap6oKCMJiaT, b 
noflxofl^meM pacTBopnTene, TaKOM KaK (C1-C4) 
criMpT. B KaMecTBe pacTBopMTena 
npeflnoMTMTeneH TpeT-6yTaHon. 

OpTO-aMMH 4>OpMynbl VI IT MOJKeT 6blTb 

nonyMeH STepninKaiineM cooTBeTCTsyjOLiieM 
KUcnoTbi qbopMynw VIII* o6biMHbiMM cnoco6aMM. 
B cbok) onepeflb, KMcnoTa qbopMynbi VIM' MOweT 
6biTb nonyMeHa cHATneM 3au^MTbi y 
cooTBeTCTByiounero npon3BOflHoro qbopMynbi 
VIM", rfle aMMHorpynna 6bina 3amMmeHa 
o6bMHOM saiAMTHOM rpynnotf Pr (TaKOM KaK TpeT- 
6yTOKCMKap6oHwn, t-BOC). CoeflMHeHne 
cjiopMynbi VIII", b cbok) onepeflb, MO)KeT 6biTb 
nonyneHO nocneflOBaTenbHbiM 
B3anMOfleMCTBneM aMMHa qbopMynw IX CHanana 
c flByMfl 3KBMBaneHTaMn nuTHMopraHnnecKoro 
coeflMHeHMfl (HanpuMep, TpeT-6yTMnnMTMa) c 
o6pa30BaHneM flunnTneBoro npon3BOflHoro, 
KOTopoe MoweT 6biTb Kap6oKcnnnpoBaHO nyieM 
B3awMOfleMCTBMfl c flByoKMCbK) yrnepofla. Ammh 
qbopMynbi IX MOM<eT 6biTb nonyMeH 3ainMTOM 
cooTBeTCTByioLnero (He3amMLneHHoro) aMMHa 
o6biMHbiMM cnocoGaMH. 

Opio-aMMH cfxjpMynbi VIII, rfle Y o6o3HanaeT 
COOR 15 , TaioKe MoweT 6biTb nonyMeH cnoco6oM, 

KOTOpblfi OT/lMMaeTCfl OT TOflbKO MTO OPMCaHHOrO 
BbllUe, TeM, HTO CTaflMK) STepnqbMKaL^MM 
ocymecTB/iflK)T, ncnoxib3yfl ocHOBaHne 
(HanpMMep, mflpufla HaTpMfl) n 3aTeM 
ajiKunnpyfoi^ufi areHT R 15 X c 3amMineHH0M 
KMcnoTOM 4>opMynbi VIH", a He kmcjiotom 
q*K)pMynbi VIM'. 

OpTO-aMMH <t>opMynbi VIII', rfle Y o6o3HanaeT 
COOR 15 , Taiwe MoweT 6biTb nonyMeH 
cooTBeTCTByiou^ero aHrnflpufla 
N-Kap6oKCnaHTpaHnriOBOM KucnoTbi qbopMynw X 

OCHOBaHMeM (TaKMM KaK niflpOOKCMCb ii^e/ioHHoro 

wieTanna) b chmptobom pacTBopwTene qbopMy/ibi 
R 15 OH. 

AHrnflpufl N-KapooKcuaHTpaHnnoBofi 
KMcnoTbt qbopwiyjibi X mo)K6t 6bJTb nonyneH 
o6pa6oTKOM M3aTMHa qbopMy/ibt XI TpnoKCMflOM 
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xpowia b n pn cyTCTB n m yKcycHoro aHrnflpufla, mjim 

HaflOKCMKapOOHOBOM KMCflOTOM, TaKOM KaK 

MamMeBaa coiib MOHOHaflOKcn cjDTan m e bom 
KMcnoTbi, m b noflxoflHLAeM pacTBopMTene, TaKOM 
KaK yKcycHa« KMcnoTa. 

M33TMH qbopMyribi XI M0>KeT 6biTb nonyneH 

l4MKJlM3aL|MeM rMflDOKCMMMMHaL|eTaMMfla 
cf)OpMynbl XII B KOHLjeHTpMpOBaHHOM cepHOM 

KMcnoTe npM 60-80°C. 

rMflpoKCMMMMHoaL^eTaMMfl qbopwiynbi XII 
MO)KeT 6biTb nonyMeH o6pa6oTKOM aMMHa 
4x)pMynbi XIII c x/iopajibrMflpaTOM b 
npM cyTCTB mm cyribqbaTa HaTpM* m rMflpoxnopMfla 
rMflpoKCMnaMMHa m b noflxoflflLijeM 
pacTBopMTene, tbkom KaK BOfla. 
N -TpeT-6yTOKCMKap6oHMfirnflpa3 mhn , 
Mcno/ib3yeMbie no HacTonu^eMy M3o6peTeHMK>, 
MoryT 6biTb nonyMeHbi comacHo cnoco6y, 
npMBefleHHOMy flanee b npMMepe 82C. 
HanpMMep, 

N-TpeT-6yTOKCMKap6oHMn-N'-neHTa4)Top6eH3MJir 
Mflpa3MH; N-TpeT- 

6yTOKCMKap6oHMJi-N'-2-L4MaHo6eH3MnrMflpa3MH; 
N-TpeT-6yTOKCMKap6HMn-N'-3-xnop6eH3MnrMflpa3 
mh; N-TpeT-6yTOKCMKap6oHMfi-N'-3, 5- 
AMTpM-qbTopMeTMn6eH3 MnrMflpa3M h ; 
N-TpeT-6yTOKCMKap6oHMJi-N'-3- 
c})eHMnnponMnrMflpa3MH; 

N-TpeT-6yTOKCMKap6oHMn-N'-4-MeTMn6eH3Mn-rMfl 
pa3MH; 

N-TDeT-6yTOKCMKap60HMJl-N'-4-TpMCj3TOpMeTMfl6e 
H3MJ1- TMflpa3MH; 

N-TpeT-6yTOKCMKap6oHMn-N-4-L4MaHo6eH3MnrMflp 

a3MH M N- 

TpeT-eyTOKCMKapeoHMn-N'^^-flMMeTMnq^eHMnrM 
Apa3MH. KpoMe Toro, HacTo«t^ee M3o6peTeHMe 

OTHOCMTCfl T3K>Ke K 3TMM HOBblM 

rMflpa3MHnpoM3BOAHbiM m k cnoco6y MX 
nonyMeHMfl m npMMeHeHMfl b KaMecTBe 
npoMe>KyTOMHbix npoflyKTOB a^a coeAMHeHM« c 

KJlJOMeBOM n D0Me)Ky TOM HOM 

2-nMpp0flMflMH0Kap6aMMAXMH0JlMH-3-Kap60H0BOM 
KMCJIOTOM c L^enbto 06pa30BaHMfl COeAMHeHMfl 

qbopMynw II c noMou^bK) hoboto m opMrMHanbHoro 
cnoco6a, KaK onMcaHo 3flecb, b pe3ynbTaTe 
KOToporo ceneKTMBHO o6pa3yeTca 
N-2-3aMeu^eHHbiM PQD. npoMe)KyTOMHbie 
rMflpa3MHbi, Mcnonb3yeMbte flnn nonyMeHMn 
N-2-apMn MfiM N-2-3aMemeHHbix apnn PQD, 
MoryT TaioKe 6biTb nonyMeHbi cornacHo He 
orpaHMMMBajomeMy npMMepy 42a. 

N-TpeT-6yTOKCMKap6oHMn-N'-apMn MnM 
3aMeu{eHHbie apMnnpoM3BOflHbte nonyMatoT c 
noMOLi^bio 3Toro hob oro cnoco6a, flaiou^ero 
B03MO>KHOCTb ceneKTMBHoro nonyMeHMfl 
N-2-3aMeu4eHHbix PQD. 3tot cnoco6 MO>KeT 
6biTb npeflnoMTMTenbHbiM flna apMn3aMemeHHbix 
npoM3BOAHbix, nepeMMcneHHbix 3flecb m b 
cfcopMyne M3o6peTeHMfl. 

CneflyeT OTMOTMTb, MTO MHOrMe M3 MCXOAHblX 

BemecTB Ana onMcaHHbix Bbiiue cnoco6oB 

CMHTe3a flBn«K)TCfl KOMMeDMeCKM AOCTynHblMM 

M/MnM tuMpoKO M3BecTHU b Hay m hom nMTeparype. 

ripMMepaMM noflxoflniAMX cfsapMaL^eBTMMecKM 
npMeMneMbix coneM cny>KaT conM, 

06pa30BaHHbie OCHOBaHMflMM, KOTOpbie flaiOT 

cf)M3MonorMMecKM npMeMneMbiM kbtmoh, TaKOM KaK 
u^enoMHOM MeTann (oco6eHHO nMTMM, HaTpMM m 
KanMM), iAenoMH03eMenbHbiM MeTann (oc66eHHo 
Kanbi^MM m MamMM), conM anioMMHM^ MnM 
aMMOHMfl, a TaioKe conM, nonyMeHHbie c 

nOflXOfl«l^MMM OpraHMMeCKMMM OCHOBaHMflMM, 
T3KMMM KaK XOnMHrMflDOKCMA, TpMSTMnaMMH, 

MopqbonMH, nMnepMAMH, STMneHflMaMMH, nM3MH, 

3TaHOnaMMH, flM3TaH0naMMH, TpM 3T3H0naMM H, 
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N-MeTMJi-D-rntoKaMMH (MernyMMH), aprviHMH m 

TpMC(rMflpOKCM- MeTM/l)aMMHOMeTaH. 

ripeflnoMTMTenbHbi HaTpvieBbie m KanneBbie conn 
xonviHa m MemyMUHa. HaipneBbie n KanneBbie 
conn xonuHa oco6eHHO npeflnoMTMTenbHbi. 

ripn BHyTpuBeHHOM TepaneBTMHecKOM 
npMMeHeHMn, nocne npuciyna, nnpnAa3MHflMOH 
<£opMynbi I o6bNHo bboa*t b bma© noAxoAflmefi 
cj^apMai^eBTMHecKOM KOMno3nqnn, KOTopaa 
coflep>KMT coeflUHeHne no M3o6peTeHMio, 
yKa3aHHoe BbiLue, BMecTe c c^apMai^eBTHMecKM 
npneMjieMbiM pacTBopMTeneM nnn HOCMTeneM, 
npn 3tom KOMno3MLjwo nofl6npaK)T c yneTOM 
KOHKpeTHoro Bbi6paHHoro nyTki BBefleHkia. TaKMe 

KOMn03ML\HH COCTaBnflK)T cneAyK)L4HM o6"beKT 

n 3o6peTeHM 9\ . Ohm MoryT 6biTb nonyneHbi 
o6bNHbiMM cnoco6aMH C MCnonb30BaHHeM 
06bMHblX A06aBOK M CB83yiOmMX BeiAecTB M 
MOryT 6blTb B BMAe pa3JlHHHblX A03M poB a H HblX 

c|x)pM. HanpuMep, ohh MoryT 6biTb b c(x)pMe 
Ta6neT0K, Kancyn, pacTBopoB mhm cycneH3nw 
A/ifl nepopa/ibHoro bbgabhua; b cjx>pMe 
cynno3MTapneB a^« peicranbHoro BBeAeHMfl; b 
c^opMe CTepunbHbix pacTBopoB nnn cycneH3Mfi 
AJifl BBeA©HMH nyTeM BHyTpuBeHHOM wnw 

BHVTpMMblllieHHOM MKbeKU,MM MHM BJlMBaHUfl; H B 

4>opMe nopoujKOB BMecTe c a>apMaueBTMwecKM 
npneMneMbiMM HHepTHbiMM TBepAbiMM 
pa36aBM Ten jimm , TaKHMM KaK naKT03a, p,nn 
BBeAeHMfl nyTeM BAyBaHMfl. 

flo3a BBOAMMoro coeAMHeHMfl comacHO 
n3o6peTeHMK> o6fl3aTe/ibHO Aon>KHa 
BapbupoBaTbcq b cooTBeTCTB m m c npaBunaMM 

XOpOLUO M3BeCTHblMH B A^HHOM o6naCTM, 

yMMTbiBaroiAHMM cnoco6 BBefleHMfl, creneHb nocT 
MiueMMHecKoro nopaweHMH, Bee m B03pacT 
naqneHTa. 06bNHO, coeflMHeHMe comacHO 

M306peTeHMK) BBOflMTC* TennQKpOBHbSM 
WMBOTHbIM (TaKMM KaK HeJlOBeK) B KOJIMHeCTBe, 
Tpe6yeMOM A™ AOCTMJKeHMfl 3Cfx{>eKTMBHOM 

A03bi, o6biHHO A03bi b MHTepBane 
npki6nn3MTenbHo 0,01 - 100,0 mi7kt seca Tena. 
HanpuMep, ecnn coeflMHeHne bboamtch 
BHyTpwBeHHO, ero KonnMeciBO cocTaB/ifleT 
npn6nn3MTeribHO 0,5 - 100,0 Mr/Kr Beca Tena. 

CnequanncTy b AaHHOM o6nacTM tcxhmkm 
noHflTHO, mto coeAMHeHne comacHO 

M306peTeHMK) MO)KeT BBOAMTbCfl COBMeCTHO C 

ApymMM TepaneBTHMecKMMM mhm 

n pocJ)M/iaKTM necKM m m cpeACTBaMM m/mhm 
MeflMKaMeHTaMM, KOTopbie He ABnaioTc* c hmmm 

MeflULJMHCKVI HeCOBMeCTMMblMM. 

flewcTBue coeAMHeHMM comacHO 
U3o6peTeHHK> KaK aHTaroHMCTOB k mnqnH 
peu,enTopy NMDA peqenTopHoro KOMnneKca 
MoryT 6biTb npoAeMOHCTpupoBaHbi oahmm nnn 
6onee cTaHAapTHbiMM MCcneflOBaHUflMM, TaKMMM 
KaK nccneAOBaHkie Ha CBfl3biBaHMe [ 3 H] 
-rnMu,MHa (wcnbiTaHkte A) m MCcneAOBaHMHMM in 
vivo, TaKMM 14 KaK uLueMMH, nHAyMHpyeMa^ 

KapOTMAHOM OKKJ1K)3kieM Ha MOAeflM necnaHKM 

(ncnbiTaHHe B). B flononHeHne k stmm 
ncnbiTaHMAM, coeAMHeHun AaHHoro M3o6peTeHnn 
npoBepflKrr McnbiTaHneM Ha KpacHbix HApax 
KneTOK (McnbiTaHne C) m ncnbiTaHneM Ha 
cpeAHeft Ljepe6pajibHOM apTepwn Kpbic 
(ncnbiTaHne D). 3tm ncnbiTaHun noATBep>KAaK)T, 
mto coeAMHeHMH no M3o6peTeHMK) flBJifl»OTCfl 
NMDA pei^enTopHbiMM aHTaroHMCTaMH in vitro m 
in vivo. HeKOTopwe coeflMHeHUfl no M3o6peTeHMK) 
ABnfliOTCfl cunbHO AeMCTByraLAMMH NMDA 
peqenTopHbiMM aHTaroHMCTaMH . HeKOTopwe M3 
nepeMMcneHHbix coeAHHeHMM (to ecTb, 
3-(2-ai4eTOKCM3Tnn), 3-(n- MeTOKCMC^eHun) nnn 
3-(n-mApoKCMcf)eHMJi)-7-xnop-4-rviApoKCVi-1 ,2,5, 1 
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0- TeTparnAPonnpnAa3MHo[4,5-b] 

XMHOnHH-1,10-AMOHbl) MMeKDT 3HaMeHne IC 50 B 

[ 3 H]Gly ncribiTaHnn Bbiiiie 100 MK/Monb m, TaKMM 
o6pa30M, Menee aKTMBHbi, neM mx 6onee cunbHO 
AeMCTByiomne aHanorvi. B nacTHOCTM, 
coeAMHeHUfl no HacToameMy M3o6peTeHM»o c 
R 1 , o6o3Hana to lam m anKMn, apun nnn 
reTepoL^nicn, KaK onpeAeneHO 3Aecb, w R 2 , 

paBHbIM H, flBHflJOTCfl CMnbHO A©^CTByK)LAMMM 

pei4enTopHbiMM (mni^H) aHTaroHMCTaMH. 
McnbiTaHMe A 

B nccneAOBaHUM Ha CBfl3biBaHMe [ 3 H]- 
rnHi^MHa HePtpoHanbHbie cnHanTMHecKne 
MeM6paHbi nonynaioT M3 B3pocnbix (oKono 250 r) 
caMi^oB Kpbic Sprague Dawley. 
CBe>KencceHeHHbie o6pa3L(bi Kopbi ro/iOBHoro 
M03ra m runoKaMna roMoreHM3MpyK>Tc« b 0,32 M 

CyKD03bl (110 Mf/Mn). CMHanTOCOMbl BblAeiHK)T 

L\eHTpvi4>yrMpoBaHvieM (1000 o6/mhh, 10 mmh), 
cynepHaTaHT oca>KAaK)T (20000 o6/mmh, 20 mmh) 
m BHOBb cycneHAM pyK)T b ABa>KAbi 
AMCTMnnMpoBaHHOM BOA&. CycneH3MK> 
i^eHTpn c})y rw py k>t 20 mmh npM 8000 o6/mmh. 
rionyMeHHbiM cynepHaTaHT m neMKoqMTHyio 
nneHKy ABa)KAbi npoMWBaK>T (48000 o6/mmh, 10 
mmh BHOBb cycneHAMpywT B ABa>KAbl 
AeMOHM30BaHHOM boa@)> flonyHeHHbiM ocaAOK 
6bicTpo 3aMopa>KM BatoT (6aHfl M3 cyxoro 
nbAa/3TaHona) noA cnoeM ABa>KAbi 
AeMOHM30BaHHOM boaw m xpaHHT npw -70 °C. 

B ABHb SKcnepMMeHTa oiraHHHbie 
CMHanTMHecKMe MeM6paHbi roMoreHM3Mp3yiOT b 
TKaHeBOM roMoreHM3aTope Brinkmann Polytron 
(tm. Brinkmann Instruments, Westbury, N. Y. 
) b 50 MMonb 

TpMc(rMAP0KCMMeTMn)aMMHOMeTaHi4MTpaTe, pH 
7,1. MeMOpaHbi MHKy6MpyK)T c 6,04% 
Sufact-AMPS X100 (tm. Pierce, Rockford, IL) 
b 6y<£epe b TeneHMe 20 mmh npM 37°C m 
npoMbiBaroT tuecTb pa3 nyTeM 
L^eHTpMc^yrMpoBaHMfl (48000 o6/mmh, 10 mmh) m 
BHOBb cycneHAMpyjoT b 6yc|3epe. KoHeMHbiM 
ocaAOK roMoreHM3MpyK)T npM 200 Mr Bee 
Bna>KHoro/Mn 6yc{5epa f\na MccneAOBaHMfl Ha 

CBfl3WBaHMe. 

flnfl [ 3 H] -rnMi^MH CBfl3biBaHMfl 
N-MeTMn-D-acnapTaT pei^enTopy, 20 
HaHOMonb [3 H ] -rnMMMHa (40-60 Ci/MMonb, 
New England Naclear, Boston, MA) MHKy6MpytOT 
c MeM6paHaMM, cycneHAMpoBaHHbiMM b 50 

MMOnb 

TpMC(rMAP0KCMMeTMff)aMMH0MeTaHL4MTpaTe, pH 

7,1, b TeneHMe 30 mmh npM 4°C. TnMqMH, 1 
MMortb, Mcnonb3yK)T ann onpeAeneHMn 

Hecnet^MC^MHeCKOrO CB513blBaHMfl. CB513aHHblM 

[ 3 H]- rnMqMH onpeAenfliOT ot CBo6oAHoro, 
Mcnonb3yn xapBecTep KneTOK Brandel 
(Biomedical Research and Development 
Laboratories, Gaithersburg, MD) f\nn 
BaxyyMHOM c^MnbTpai^MM nepe3 cjDnnbTpbi M3 
CTeioioBonoKHa (Whatman GF/B from Brandel, 
Gaithersburg, MD), npeABapMTenbHo 
nponnTaHHbie 0,025% nonMSTMneHMMMHOM. 
06pa3L|bi, ocTaBLunecfl Ha $MflbTpe M3 
CTeKnoBonoKHa npoMbiBatoT 3 pa3a b o6u^eM 
chojkhoctm 2,5 mji xonoAHoro 6ycf)epa. 

PaAMOaKTM BHOCTb M3MepflK)T )KMAKOCTHblM 

CL^MHTMnnyii^MOHHbiM cMeTHMKOM. 3HaneHMe 

'^50 nonynaJOT M3 perpeccMM no HaMMeHbLUMM 
KBaApaTaM logit-log (AnMHHbie norapM$Mbi) 
o6pa6oTKM AaHHbix. XapaKrepHbie 

^50 3HaneHMn nn* coeAMHeHMM no 
m 3o6peTe h m K) cocTaBnq»OT o6biHHO MeHee 50 
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MKMOJlb M MJiniOCTpMpyKDTC« COeflMHeHMeM 

npuwiepa 1 (IC5o=40 mkM), npuMepa 2 
(IC 5O-0 ( 50 MKMorib, npuMepa 10 (IC5o=0,12 

MKMOJlb). 

flpyrwe npuBeAeHHbie 3Aecb npniviepbi 
onucwBaiOT mumiH aHTaroHMCTbi. 
HcnbiTaHwe B 

flpn ncnbuaHMM in vivo, ncnonb3yK>LU,MM 
MmeMvmecKyio MOflenb necnaHKM, B3pocnbie 
oco6m necMaHOK Mongolian (50-70 r) 
aHecTe3npyK)T 2-3% ranoTaHOM (halothane). 
BunaTepajibHbie o6mne KapoTMflHbie apiepnn 
Luen pacKpbiBaioT n HaKJia^biBaioT 
MUKpoaHeBpunecKne 3a>KMMbi. CnycTfl 10 mmh 
(ecnn nHoro He yKa3aHo) 3a>KMMbi yAanaiOT, 
BoccTa Ha b ji h Ba K5T KpoBOTOK qepe3 KapoTMAHbie 
apTepnn m KO)Ky ciunBaioT. MccneflyeMbie 

COeflHHeHMfl BBOAAT BHyTpn6p»OUJMHHO KaK flO, 

TaK m nocne oKiaiK)3HH, HanpuMep, 3a 45 mwihvt 
AO n 4epe3 5 mmhvt nocjie OKKnK>3MM KaporwAHbix 
apTepwPL >KnBOTHbix, KOTopbiM cuMynwpoBaHa 
onepaqwfl, o6pa6aTWBaK)T aHanoniHHbiM 
cnoco6oM, 3a MCKJiK>qeHneM Toro, hto apTepnn 
He nepe>KMMaK>TCH. Ha6nK>AeHMfl 3a o6lhmm 
noBeAeHneM, cBA3aHHbiM c motophom 
aKTMBHOCTbK), npoBOAflTCH b TeweHwe 2 nacoB 
nepBoro (24 naca) aha nocne OKKni03kw. Mepe3 
4 aha >KMBOTHbix 3a6nB3fOT (o6e3maBnnBaHne), 
M3BneKaioT ronoBHotf M03r, cfMKcupyioT, 
pa3pe3aiOT m oKpaujMBaioT 

reMaTOKCHnHH/303HHOM H Kpe3nnBnoneTOM. 

CeKL4MM ronoBHoro M03ra oi^eHMBatOT Ha 
HewpoHajibHbie nopaweHkm mnnoKaMnyca, 
ncnonb3yyi cneAytouiyK) OLjeHOMHyK) ujKany: 

0 = HenopaweHHbie, HopManbHbie 

1 = cna6oe nopaxeHne (ao 25%) - 
orpaHkineHHbie CAI/noAnewamafl TKaHb 
npeAenaMM 

2 = yMepeHHbie nopaweHHH (ao 50%) - 
oMeBMAHbie nopaweHHa, orpaHMMeHHbie MeHee, 
MeM nonoBUHotf CAI o6nac™ 

3 = 3aMeTHbie nopa>KeHHR (ao 75%) - 
BKnionaiomHe 6onee MeM nonoBUHy CAI o6nac™ 

4 = nopa>KeHMfl, BbixoAfliUHe 3a CAI o6nacTb 
Cpe3bi (7 mkm) Ka>KAoro M03ra, 

noABepraK)TCfl oqeHKe. MoweT 6biTb OTMeneHO 
cnynaMHoe, acuMMeipunecKoe nopaweHMe, h 3a 
peMTMHroBoe 3HaneHne npMHHMaeTCfl cpeAHee 
noKa3aHne abvx ctodoh. PerncTpnpyioT cpeAHKoio 
peMTMHroByio BennnnHy nopaweHHM M03ra, n 
noKa3aienn HapyiueHMM f\na o6pa6oTaHHbix 
neKapCTBeHHbiMn cpeACTBaMM rpynn cpaBHMBaiOT 
c rpynnofi, o6pa6oTaHHOM pacTBopiueneM, 
Mcnonb3yji TecT Wilcoxon-Rank Sum. 

06bWHbte 3HaMeHMfl, nonyneHHbie b stmx 
ncnbiTaHMflx AJifl coeAMHeHMM comacHo 
M3o6peTeHMK), MnniocTpupyioTCfl cneAytomnMM 
pe3ynbTaiaMn: 35% Hefipo3aui,HTa 

(OTHOCMTenbHO KOHTDOnfl C MMHTMpOBaHHOM 

onepamiefi) t\na coeAMHeHnyi npuMepa 4, m 
cBbiuje 80% Heftpo3au4MTa nnn coeAHHeHwa 
npuMepa 10, KorAa Ka>KAoe coeflMHeHne 

BBOflMTCfl BHyTpuSpHDLUMHHO (ip) npM ypOBHG 10 

Mr/w* Beca Tena b cooTBeTCTBUM c 

BblLUenpWBGABHHblM pe>KHMOM. 

HcnbnaHne C 

HcnbuaHne KpacHbix flAep KJieTOK 
l^enb 3Toro ncnbuaHMfl coctoht b 
onpeAeneHMM B03AeMCTBMfl BBeAeHHbix 

BHyTpH BeHHO mUl^MH aHTarOHMCTOB Ha 

MHAyi^npoBaHHyra B036y>KAa K)Liiy hd peaxmywo 
icneTOK, coAepwauikix KpacHbie flApa. HA-966 
(pau,eMMMecKafl) n CGP 37849 flBnflKDTCfl 
CTaHAapTHbiMM areHTaMM, npoflBn«K>ii^MMn 
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aKTMBHOCTb B 3TOM MCnblTaHUM (ID50 7,9 M 1,7 
Mr/KT, BHyTpM6piOUJHHHO COOTBeTCTBeHHO). 

MeTOflMKa ncnbuaHnyi KpacHbix flA©P KneTOK 
npuBeAeHa Aariee. Kpwc aHecTe3MpyK)T 
xnopaJibrHApaTOM (400 Mr/Kr, bhvtpm6pk)lumhho) 
n bboaat KaTeTep b 6eApeHHyio BeHy 
BHyTpn6p»oiiJMHHoro BBefleHMfl neKapcTBeHHoro 
cpeACTBa. riflTuqunnHApoBbie mm icponn neTKH 
pa3MemaK)T cTepeoiaKCMKanbHo b KpacHbix 
AApax KneTOK. 06bNHo, ot Tpex ao neTbipex M3 
naTu qnnnHApoB 3anonHfiK3Tcq cneAytoiAMM 
o6pa30M: qnnnHAP A^ifl perncTpaLinn -2M 
qnTpaTOM KanHfl, minnHAP o6inenpnH?iToro 
conocTaBneHMfl 4M NaCI, qnnnHAP A^ifl 
neKapcTBeHHbix cpeACTB - 25 mM NMDA, a 
ApyroM qnnnHAP Pfi* neKapcTBeHHbix cpeACTB - 
2,5 mM KMCKaneBOM (quisqualic) KMcnoTbi (OA 
ncnonb3yK)T TonbKo b MccneAOBaHnax 
ceneKTMBHOCTM). NMDA npnMeHAK)T 

MOHOqbopeTMHeCKM npM nOCTOflHHOM TOKe, 

KOTopbiM perynnpyeTCfl b saBUCMMOCTM ot 

MyBCTBMTenbHOCTM Ka^CAOM MHAMBMAyanbHOM 

KneTKH, 00Aep>KaiAeM KpacHoe HAPO. NMDA 
ABwraeTca no Kpyry enepeA m Ha3aA (o6bmHo 
30-60 ceK BnepeA n 60-120 ceK Ha3aA) n 
CTeneHb B036y)KAeHM$i xneTKVi bo BpeM* Ka>Kfloro 
nepMOAa perwcTpupyeTCfl. KaK TonbKo HyneBaa 
CTeneHb B036y?KAeHMfl ycTaHOBnena, HannHaraT 
BHyTpM BeHHO BBOAHTb ncnbuyeMoe coeAHHeHne. 
Bo3AeficTBne neKapcTBeHHoro cpeACTBa Ha 
NMDA-HHAyqupoBaHHyK) B036y>KAa \o u\y\o 
peaKL\MK) KJieTKM, coAep>KaL^eM KpacHoe ^Apo, 
MO>KeT 6biTb oqeHeHO KaK KanecTBeHHO, TaK m 
KonnnecTBeHHO M3 pemcTpupyeMbix m 
Heo6pa6oTaHHbix HaKonneHHbix A^HHbix. 
CoeAMHeHMfl no H3o6peTeHMK) npoflBnaioT 
3 HaM MTen bHy K) aHTaroHMCTMMecKyK) peaKuwo. 
HcnbiTanne D 

HcnbnaHne Ha cpeAHefi Liepe6panbHOM 
apTepMM Kpbic. 

B stom ncnbiTaHMM ncnonb3yK)T caMqoB Kpbic 
SHR, BecfliAMX 280-320 r. Cnoco6 

MCnOHb30BaHHblM AJlfl HenpepblBHOM OKKnK)3MH 

cpeAHeM u,epe6panbH0fi apTep^H (MCA) onucaH 
Brint m AP- (1988). BKpaTqe: noKanbHyra 
MLueMMto Bbi3biBaK)T nyTeM OKtoiK)3MM CHanana 
neBOM o6u^eM KapoTMAHOM apTepnw v\ 3aieM 
neBOM cpeAHew Li,epe6panbHOM apTepiin, 
pacnonoweHHoft ton ho HaA HocoBbiM 
oTBepcTneM. nocne 0KKnt03MM, neKapcTBeHHbie 

CpeACTBa BBOAHT BHyTpHBeHHO Hepe3 LLieMHbIM 

KaTeTep. CnycTq ABaAuaTb MeTbipe naca nocne 
MCA/o6u4ew KapoTMAHOM apTepnn okioiiosmm, 

>KMBOTHbIX 3a6nBaK)T M 6blCTpO M3BneKaK>T 

ronoBHOM M03r. KopoHapHbie cpe3bi TKaHM 1 mm 
ToniAMHotf AeJiaKDT, wcnonb3yyi BM6paTOM, n 

OKpaLUMBatOT 

2,3,5-TpncJ)eHMn-2H-TeTpa3onxnopMAHbiM 
KpacnTeneM (TTC). nocne OKpaujMBaHMfl 
HeKpoTMHecKyK) TKaHb nerKo oTAenqjoT ot 
MHTaKTHoro M03ra m ynacTOK MHqbapKTHOM rapw 
ronoBHoro M03ra nccneAytoT Ha aHann3aTope 
M3o6pa>KeHMfl. Pa3Mep MHqbapKTa una Ka>KAoro 
ynacTKa onpeAennioT KonnnecTBeHHO Ha 
anannsaTope M3o6pa>KeHMq m o6u\v\m 
MHqbapKTHbivi 06-beM paccHMTbiBajoT c noMOLAbto 
nporpaMMbi, cyMMnpyjou^eM o6"beM Bcero 
nHTepBana. CM. S. Brint et al., J. Cerebral 
Blood Flow 8: 474-485 (1988). CTaTMCTMHecKVitf 
aHann3 pa3nnHMfl Me>KAy o6*beMOM 
MtiieMMMecKoro nopa^KeHMfl b KOHTpone c 
pacTBOpM Tene m m o6pa6oTaHHbix 

neKaDCTBeHHblMM CpeACTBaMM >KMBOTHblX 

BbinonHfleTcq Ha ocHOBe T-TecTa CTbioAeHTa. 
Bee AaHHbie npeACTaBneHbi KaK cpeAHee +S.E 
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3HaMeHne aha n >KMBOTHbix. CoeflWHeHWH no 

M 306p©T eH M K> yMeHbiuajOT MUJeMMMeCKMe 

nopaweHMR 

flanee M3o6peTeHne unnKXJTpupyeTCfl 
cneflyKDu^nMH He orpaHUHMBafOLi^nMM 
npMMepaMM. B npuMepax, ecnn He oroBopeHO 
HHoro: 

(i) TewinepaTypa flaHa b rpaAycax LlenbCMH 
( °C); onepaqnio BbinonHHioT npn KOMHaTHOM 
TeMnepaType wnn npn TeMnepaType 
0Kpy>KaK)i4eM cpeflbi, T.e. npw TeivinepaType b 
MHTepBane 18-25°C; 

(ii) ynapuBaHne pacTBopMTena BbinonH*K>T, 
ncnorib3yfl poTopHbifi ncnapnTenb npn 
noHkDKeHHOM AaBJieHMM (600-4000 ria: 4,5-30 mm 
pT. ct.) c TeMnepaTypoM 6aHM flo 60 °C; 

(iii) cf>n3iu-xpoMaTorpa4)Mio BbinojiHfltoT Ha 
Merck Kieselgel (Art 9385) m KonoHOMHyjo 
xpoMaTorpacjDHK) Ha Merck Kieselgel 60 (Art 
7734); [3tm MaTepnanw no/iynatoT ot (Jdmpmw E. 
Merck Darmstacdt, W. Germany]; TOHKocnoMHyio 
xpoMaTorpa<£nio (TCX - TLC) BbinonHflJOT Ha 
Analtech 0,25 mm cunnKareneBbix Bfl>KX 
nnacTMHax (Art 21521), nonynaeMbix ot cjDupMbi 
Analtech Newark, DE, USA; 

(iv) o6biHHo, 3a xoflOM peaKquM cneAflT 
MeTOflaMM TCX m Bfl>KX n peaiaiMOHHoe BpeM* 
flaeTCfl TO/ibKO ajih unrifocTpaLtnn; 

(v) toh km nnaBneHMfl npuBefleHbi b TOMKe, m 
(pa3n.) 03HanaeT pa3no>KeHne; npuBefleHHbie 
tom km nnaBneHMfl - sto TeMnepaTypbi, 
nonyseHHbie ajih npoAyKTOB, nonyneHHbix KaK 
onMcaHo; nonMMopcf)M3M MO)KeT BbipawaTbcq b 
BbiAeneHMM BeujecTB c pa3nMMHbiMM 
TeMnepaTypaMM nnaBneHM* npM oahom m tom >Ke 
cnoco6e nonyMeHMfl; 

(vl) Bee KOHeHHbie npoflyicrbi, b ochobhom, 
OMMi^eHW TCX m Bfl>KX m f\a\oi 

yflOBTieTBOpMTenbHblM flflepHbIM 

MamMTope30HaHCHbiM cneiap (AMP) (300 MI~lj 
nMP b D-flMCO, ecnM He oroBopeHO mhoto) m 
MMKpoaHanMTMMecKMe flaHHbie; 

(vii) BbixoAbi npuBefleHbi TonbKO ah* 
MnniocTpai^MM; 

(viii) noHM)KeHHoe flaBneHne BbipaweHo b 
BMAe a6conK)THoro AaBneHM* b nacKanax (Pa); 
Apyrwe RaBnennn BbipaweHbi b BMAe 
MOHOMeTpMMecKMX flaBneHMM b 6apax; 

(IX) XMMMMeCKMe CMMBOflbl MMeiOT MX 

o6bHHbie 3HaneHMfi; Mcnonb30BaHbi TatoKe 
cneAyiomMe o6o3HaMeHMfl: 06. (o6*beM), sec 
(Bee), T.nn. (tomk3 nnaBneHMfl), n [nMTp 
(bi)], mh (MMnnMHMTpbi), mM (MMnnMMonM), r 
[rpaMM(bi)], Mr [MMnnMrpaMM(bi)], mmh 
(MMHyTbi), h (Macbi); m 

(x) cooTHOujeHMfl pacTBopMTeneft AaHbi b 
o6"beM: o6"beM (v/v) TepMMHax. 

Mto KacaeTca N-2 apwn coeflMHeHMM b 
paMKax AaHHoro M3o6peTeHM«, 
opTO-3a MecTM Ten m Ha qbeHMnbHOM Konbi^e 
0Ka3biBat0T cyu^ecTBeHHoe B03AeMCTBue Ha 
pacTBopMMocTb (BOAHyio) rnMi^MH pei^enTopHbix 
aHTaroHMCTOB. B nacTHocTM, 

opTo-MeTMn3aMecTMTenM noBbHuaroT 

paCTBOpM MOCTb M 3KTMBHOCTb in ViVO. KpOMe 

Toro, nyTb, npeACTaBneHHbifi Ha CxeMe 7 (cm. 
HMme), othocmtca k sqbqbeKTMBHOMy cnoco6y 
nonyneHM^ N-2 reTepoapMnoB b paMKax 
HacTOflinero M3o6peTeHMfl. KpoMe Toro, 
3aflBneHHoe m 3o6peTe h m e othocmtc* k cnoco6y 
OTii^enneHMfl N-6eH3MnbHbix rpynn c noMou^bto 
MeTaHcynbqboKMcnoTbi . 

B npMB6A6HHbix Aanee cneKTpax AMP 
npMHflTW cneAywu^Me o6o3HaMeHMfl: 

s - cMHrneT, 
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m - MynbTMnneT 
d - Ay&VieT, 

br - yniMpeHHbJM CMman, 

t - TpMnneT. 

dd - abomhom Ay6neT 

llpMMep 1. 
7-xnop-1-rviApoKCM-3-(2-rviApoKCM3TMn)- 
S^.S.IO-TeTparMApo-nMpMAasMHo^^bJXMHonMH- 
4,10-amoh; 

K nepeMeiunBaeMOM cMecM ahmotmh 

7-XnOD-1 -rMAPOKCM-XMHOHMH-2,3- 

AM Kap6oKCM naTa (50,0 r, 0,169 M), b STaHone 
(750 mh) Ao6asnfliOT 2- rviAP0KCM3TMnrMApa3MH 
(286 T, 3,38 m) 90% MMCTOTbi Beu^ecTBo). 
rionyMeHHyto TeMHO-KopMMHeByK) cMecb 
HarpeBawT npM TeMnepaType KMneHMq c 
o6paTHbiM xonoAMnbHMKOM b reneHMe 18 nacoB m 
3aTeM ocTaBnflioT oxna>KAaTbCfl ao komh3thom 
TeMnepaTypbi 6e3 nepeMeiuMBaHMfl. CMecb 
qbMnbTpyiOT m co6paHHbiM TBepAbiM npoAyKT 

npOMblBaiOT OAMH pa3 3T3HOHOM M 3aTeM 

HarpeBaiOT npM TeMnepaType KMneHMH b TeneHMe 
c o6paTHbiM xonoAMnbHMKOM 3 h b neA^HOM 
yKcycHOM KMcnoTe (1,0 n). llonyMeHHOM CMecM 
AaioT oxnaAMTbca ao KOMHaTHOM TeMnepaTypbi m 

33T6M $MnbTpyK)T, OTAenflfl >KenTblM TBepAbiM 

npoAyKT. 3tot npoAyKT cyiuaT b TeMeHMe hohm b 
BaKyyMe, nonynayi (41,83 r) CMecM M30MepHbix 

2- M 3-(2-rMAP0KCM3TMn) COeAMHeHMM B BMA© 

)KenToro TBepAoro npoAyicra. 3Ty CMecb 
pa3AenflK)T Ha ABe cJjpaKqMM 20,23 r m 21,6 r. 
MeHbLuyio qbpaKL^MK) (20,23 r) pacTBop»K)T npn 
SHeprviHHOM nepeMeiiJMBaHMM b boas (2700 Mn), 
coAepwameM N-MeTMnmraKaMMH (54,0 r). 3tot 

paCTBOp OCTOpO>KHO nOAKMCnflKJT neAflHOM 
yKCyCHOM KMCnOTOM AO AOCTM)KeHMfl pH TOH HO 7,0 

m o6pa30BaBUJHMCsq bo BpeMq noAKMcneHMfl 
ocaAOK OTAenflWT qbMnbTpaL^MeM. Co6paHHbie 
TBepAbie npoAyKTbi npoMbiBafOT oamh pa3 boaom, 
cyiuaT m coxpaHflfOT. <J>M/ibTpaT m npoMbiBHyio 
BOAy TaiOKe o6-beAMHfiioT m coxpaHflKDT. 
BoribLuyto m AByx nepBOHananbHbix qbpaKquM 
aHanorMHHbiM o6pa30M pacTBopflioT b BOAe 
(2880 Mn), C0Aep>KaiAeM N- MeTMnrnroKaMMH 
(57,6 r) m aHanorMHHO noAKMcnaiOT neA^HOM 
yKcycHOM kmchotom ao pH 7 nonynaa BTopyio 
nopuMK) TBepAbix npoAyKTOB. OMnbTpaT m 
cooTBeTCTByiomyto npoMbiBHyio BOAy, 
nonyneHHbie npM stom noAKMcneHMM, TaiOKe 
o6i3eAMH«K)T m coxpaH«K)T. flBe nopi^MM 
co6paHHbix TBepAbix npoAyKTOB o6"beAMHflioT m 
nonynawT yKa3aHHoe b 3aronoBKe 3-(2- 
rMApoKCMSTMn) coeAMHeHMe b BMAe 
CBeTno-)KenToro TBepAoro npoAyiaa (19,27 r, 
37,0%). nepeKpMCTannM3aL^Mfl MacTM stoto 
npoAyKTa M3 yKcycHOM KMcnoTbi AaeT 
aHanMTMMecKMM o6pa3ei4 yKa3aHHoro b 3aronoBKe 
coeAMHeHMfl b BMAe CBeTno->KenTb!x KpMCTannoB. 
T.nn. 377- 378°C; MC (CI): 308 (M+H). 
AHanMS n/ifl C-13H10CIN3O4: 
PaccMMTaHo: C, 50.75; H, 3.28; N, 13.66 
HaMAeHo: C, 50.65; H, 3.39; N, 13.78 
AMP: 13.19 (s, 1H, cnoco6nbiM k o6MeHy), 
12.32 (s, 1H, cnoco6HbiM k o6MeHy), 8.22 (d, 
J=9.0 Tq, 1H), 8.15 (d, J=1.8 Vi\, 1H), 7.56 
(dd, J=9.0, 1.8 Tm, 1H), 4.83 (br s, 1H, 
cnoco6HbiM k o6MeHy), 4.10 (t, J=5.7 rq, 2H), 
3.75 (t, J=5.7 2H). 

Hcxoahwm AMMeTMH 
7-x/iop-4-rMApoKCMXMHonMH-2,3-AMKap6oKCMnaT 
nonynaiOT cneAywu^MM o6pa30M: 
a. flMMeTMn 

7-xnop-4-rMApoKCMXMHoriMH-2,3-AMKap6oKCMnaT. 

riepeMeujMBaeMyio CMecb MeTMn 
2-aMMHO-4-xnop6eH3oaTa (2,50 r, 13,5 mM) m 
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Ammbtmji aqeTuneHAMKapSoKCunaTa (2,05 r,14,4 
mM) b TpeT-6yiaHone (22 mji) HarpeBaiOT npn 
TeMnepaType KMneHMfl c o6paTHbiM 
xonoflnnbHUKOM b TeMeHkie 7 4 b aTMOcqbepe 
a30Ta. riocne Ao6aBneHM5i flononHHTenbHoro 
KonMMecTBa flMMeTMn ai4eTnneHflHKap6oKcnnaTa 
(1,16 r, 8,13 mM) m AononHHTenbHoro 
HarpeBaHMfl npn TeMnepaType KuneHMfl c 
o6paTHbiM xonoflnnbHMKOM b TeneHne 2,5 4, 
peaiaiMOHHoft cm ecu flaioT oxnaAmbc* ao 
KOMHaTHOM TeMnepaTypbi m Ao6aBnflK>T 3a oflHy 
nopijwo TpeT-6yTnnaTa Kannfl (1,56 r,13,9 mM). 
06pa30BaBLUMMCfl ocaAOK m nonyneHHyio cMecb 
HarpesawT npn TeMnepaType KuneHMfl c 
o6paTHbiM xonoflM/ibHUKOM b TeMeHwe 1,5 h. 
PeaiojMOHHyio CMecb oxna>KflaK)T ao KOMHaTHOM 
TeMnepaTypbi n cfwnbTpyiOT pp* OTAeneHMfl 
TBepAbix npoAyKTOB, KOTopwe npoMbiBawT 
TpeT-6yTaHonoM m AMSTunoBbiM aqbupoM. 
TBepAbie npoAyKTbi pacTBopaioT b BOfle u 

nOAKMCJlfltOT 1 H. CepHOM KMCflOTOM AO 

o6pa30BaHM« ocaAKa. nonyneHHyK) CMecb 
SKCTpampyjoT MeTn/ieHxnopnAOM m 

o6teAMHeHHbie sKCTpaKTbi npoMbiBatoT 
pacTBopoM conn m BOAbi, cywaT (MgS0 4 ), 
qbn/ibTpyjoT m KOHi^eHTpupytoT, nonynafl 3eneHbifi 
TBepflbiM npoAyior. nepeKpncTannn3amifl 3Toro 
TBepAoro Beu^ecTBa M3 MeTaHona AaeT AHMeTun 
7-xnop-4-rnApOKCMXMHonviH-2,3-AMKap6oKCMnaT 
(1,15 r, 28,94) b BWfle He coBceM 6enoro 
TBepAoro npoAyicra, T. nn. 232-233°C; MC (CI): 
296 (M+H). 

AHann3 AJi* C13H10CINO5: 
PaccMMTaHo: C, 52.81; H, 3.41; N r 4.74 
HaMAeHo: C, 52.75; H, 3.47; N, 4.69. 
ripuMep 2. 

7-xfiop-4-rMApoKCM-2-(2-rMflpoKCM3TMn)-1 ,2,5, 1 0 
TeTparMApo>nMpnAa3HHo[4,5-b]xuHonMH-1 , 1 0-flno 

H. 

Bee qbunbTpaTbi n npoMbiBHbie boaw, 
ocTaBUJMecfl ot ripuMepa 1, o6"beAHHflioT n 
3aTeM noAKMcnflK)T neAflHofi yKcycHofi kmchotom 
AO pH 5. 06pa30BaBiunficfl ocaAOK co6npaioT f 
npoMbiBaiOT BOAofi m cymaT, nonynafl yKa3aHHoe 
b 3aronoBKe coeAMHeHne b BMfle 
6neAHO->KenToro TBepAoro npoAyKTa (12,27 r, 
23,5%). nepeKpncTa/inM3aL4Mfl nacTH 3Toro 
BemecTBa m yKcycHOM KucnoTbi naei 
aHanMTMHecKMM o6pa3eu: yKa3aHHoro 
coeflUHeHnq b BMfle He coBceM 6enoro 
KpMCTannnMecKoro BemecTBa. T.nn. 335-336°C; 
MC (CI): 308 (M+H). 

AHanM3 Ana C 1 3H 1 oC!N 3 0 4 : 
PaccMMTaHo: C, 50.75; H, 3.28; N, 13.66 
HaMAeHo: C, 50.54; H, 3.39; N, 13.65 
AMP: 12.53 (br s, 1H, cnoco6H. k o6MeHy), 
11.87 (br s, 1H, cnoco6H. k o6MeHy), 8.17 
(d, J=8.7 1H), 8.04 (s, 1H), 7.45 (d, 
J=8.7, 1H), 4.82 (br s, 1H, cnoco6H. k 
o6MeHy), 3.99 (t, J=6.1 I'm, 2H) t 3.70 (t, 
J=6.1 ^, 2H). 
ripuMep 3. 

2-(2-AL\eKTOKCM3Tnn)-7-xjiop-4-rnApoKCM-1 ,2,5, 1 
0- 

TeTpa™APoni4pnAa3MHO[4,5-b]XMHoriMH-1 , 1 O-aho 
h. 

OpaH>KeByK) cycneH3wo 
7-xnop-4-rnApoKCM-2-(2-rnAPOKCH3Tnn)-1,2, 
5, 1 0-TeTparnAPonnpnAa3MHO(4,5-b]XMHonnH-1 , 1 0 
-AVioHa (0,250 r, 0,81 mM) b 30% pacTBope 

6pOMMCTOBOAODOAHOfl KMCnOTbl B JieA«HOM 

yKcycHOM KucnoTe (5 mji) octopokho HarpeBaraT 
npn TeMnepaType KMneHkm c o6paTHb(M 
xonoflnnbHHKOM b TeneHne 16 h b aTMOcqbepe 
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a3cra. CMecb oxna>KAaK)T ao KOMHaTHofi 
TeMnepaTypbi m pa36aBnatoT boaom (20 mji) ao 
o6pa30BaHmq ocaAKa. Co6paHHbie TBepAbie 
npoAyKTbi npoMbiBatoT boaom m MeTaHonoM m 
3aTeM cywaT, nonynan yKa3aHHoe b 3aronoBKe 
coeAHHeHkie (0,242 r, 86%) b BMAe 
pbDKeBaTo-KopuHHeBoro TBepAoro BemecTBa. 
T.nn. 307-309°C; MC (CI): 350 (M+H). 

AHa/iM3 A^fl C 15 H 12 CIN305. 0,2CH 3 CO2H: 
PaccMMTaHo: C, 51.10; H, 3.57; N, 11.60 
HatfAeHo: C, 50.81; H, 3.45; N, 11.86. 
AMP: 12.64 (br s, 1H, cnoco6H. k o6MeHy), 
11.91 (br s, 1H, cnoco6H. k o6MeHy), 8.14 
(d, J=8.64 V\\, 1H), 8.02 (d, J=1.74 Tq, 1H), 
7.43 (dd, J=1J4 t 8.64 rifl, 4.32 (t, J=5.54 
Tu, 2H), 4.13 (t, J=5.54 Tuj, 1.98 (s, 3H). 
ripuMep 4. 

7-xnop-4-rMAPOKCn-2-(2-q*)TarinMMA03TMn)>1 ,2,5, 1 
0- 

TeTparviAponnpMAa3MHo[4,5-b]xnHoriMH-1 , 1 0-amo 
h. 

2-(2-BpoM3TMJi)-7-xnop-4-rnApoKCM-1 ,2,5,1 0- 
TeTpamAPO nM P M Aa3MHO [4,5-b] 
xmhojimh-1,10-ahoh (5,00 r, 13,50 mM) m 
qbTanMMMA Kannfl (10,50 r, 56,70 mM) 
nepeMewHBaKDT m mnsnm c o6paTHbiM 
xonoAnnbHMKOM b flM<J> (100 mh) b TeneHne 22 m. 
Oxna)KAeHHyK) jKe/iTyio cycneH3M»o BbinnBaraT b 
pa36aBneHHyio conaHyK) KucnoTy (1 h. , 1,0 n) 
npn xopoiueM nepeMeLUMBaHMw. 06pa3yeTCfl 
6enbiii ocaAOK, KOTopbiM co6npaioT. 3tot 
TBepAbiw npoAyicr pecycneHAnpytOT b boahom 
MeTaHone (50%, 1,0 n) n 
nepeMeuiMBaK)T/B03AeMCTByK)T ynbTpa3By kom , 
nonyMan xopoujyio cycneH3MK). OunbTpaLina m 
noBTopHoe cycneHAnpoBaHne b MeTaHone (0,25 
n) a3k>t cbo6oaho TeKyuiVK) 6enyio cycneHSMK) 
nocne o6pa6oTKM ynbTpa3ByKOM m 
HenpoAon>KMTenbHoro HarpeBaHvifl npn 
TeMnepaType KvineHMfl c o6paTHbiM 
xonoAMJibHMKOM. TBepAbie npoAyKTbi 
oKOHHaTeribHo co6npaK)T M npOMblBaiOT 
MeTaHonoM, nonynafl yKa3aHHoe b 3aronoBKe 
coeAMHeHne (4,65 r, 79%) b bha© 6enoro 
nopoujKa, T.nn. 349-352°C; MC (CI): 437 (M+H). 

Anann3 aji« 
C 231H13CIN4O5. 0,35H 2 O.0,1CH 3 OH: 

PaccMMTaHo: C, 56.78; H, 3.18; N, 12.55 

HaiiAeHo: C, 56.40; H, 2.76; N, 12.59. 

AMP: 12.54 (br s, 1H, cnoco6H. k o6MeHy), 
11.88 (br s, 1H, cnoco6H. k o6MeHy), 8.11 
(d, J=8.67 Tm, 1H), 8.00 (br s, 1H), 7.83 
(s, 4H), 7.42 (d, J= 8.67 Tq, 1H), 4.13 (br 
m, 2H), 3. 93 (br m, 2H). 

HcxoAHbiCi 

2-(2-6poM3Tnn)-7-xnop-4-rnAPOKCH-1 ,2,5, 1 0-TeT 
pa- 

rMApoKCnnnpnAa3HHO[4,5-b]XMHonMH-1,10-AMOH 
roTOBflT KaK onucaHO HM>Ke: 
a. 

2-(2-BpoM3Twn)-7-xnop-4-mApoKCM-1 ,2,5,1 0-TeT 
parn Apon m pMfla3 mho [4,5-b]xMHoriMH-1 ,1 0-amoh 
7-Xnop-4-rnApoKCM-2-(2-rMApoKCM3Tnn)-1,2,5 
,1 0-TeTparnApo-rtMpMAa3MHO [4,5-b] 
XMHonMH-1,10-AMOH (8,00 r, 26,00 mM) 
nepeMeujMBaioT b CMecu: BOAHafl 
6poMMCTOBOAopoAHafl KMcnoTa (50%, 80 mji), 
30% 6poMMCTOBOAopoAHafl KMcnoTa b neAflHOM 
yKcycHOM KMcnoTe (160 Mn) m 
MeTaHcynbcf)OKVicnoTa (8 Mn), nonynan KpacHbiw 
pacTBop. 3tot pacTBop HarpeBaiOT npn 
TeMnepaType KMneHMfl c o6paTHbiM 

XOJlOAMJlbHMKOM B T6HeHMe 20 M, 3a 3TO BpeMfl 

o6pa3yeTca ocaAOK. >Ke/iTyK) cycneH3MK) 
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oxna^AaioT flo KOMHaTHofi TeMnepaTypbi m 
nepeivieiUMBaJOT 2 m. TBepflWM npoflyKT co6npaiOT 
m npoMUBaioT cwiecbK) aqeTOHMTpMn/flnaTunoBUM 

3C)3MP M flM3TMnOBblM 3<£upOM H cywaT nODOLUOK 

Ha B03flyxe. MC (CI): 370 (M+H). 

AMP: 13.00 (br s, 1H, cnoco6H. k o6MeHy), 
8.23-8.18 (m, 2H), 7.60 (dd, J=2.04, 5.73 
Tli), 5.20(t, J=9.37ru, 2H), 4.56(t, J=9.37 R4 2H). 

ripuMep 5. XonnHOBafl conb 
7-Xnop- 1 -rMflpoKCM-3-4>eH n n-3 ,4,5,10- 
TeTparMflponnpMfla3HHo[4,5-b]xnHonMH-4,10-AMO 
Ha. 

6-Xnop-2-aHmiMH-2,3,4,9-TeTparMflpo-1H-nnp 
pono-[3,4-b] xmho-hmh- 1,3,9-TpnoH (1,70 r, 
5,0 mM) nepeMeuiMBaioT b MeTaHone (0,85 n) n 
Ao6aBJiflK)T MeTaHcynbcfcoKMcnoTy (85 win). 
>Ke/iTyio cycneH3M»o HarpeBaraT npw 
TeMnepaType KuneHMfl c o6paTHbiM 
xonoflMnbHMKOM 16 MacoB m oxna>KflaK)T flo 
KOMH3TH0M TeMnepaTypbi. nonyneHHyio cMecb 

CjDMJIbTpyiOT (4)MJlbTpaT COXpaHfltOT AJin 

Mcnonb30BaHMfl b llpuMepe 6) m co6paHHbie 
TBepflbie npoflyKTbi npoMbiBaioT MeTaHonoM m 
cyiuaT, nonyMaa 
7-xnop-4-rnflpoKcn-3-<j3eHMn-1 ,2,5, 1 0-TeTparuflpo 
nnpnfla3MHO [4,5-b]xMHO/iMH-4,10-flMOH (0,48 r, 
28%) b BUfle we/iToro nopowKa. 3tot nopoujoK 
nepeMeujMBatoT b MeTaHone m flo6aBJiHK)T 
ruApooKMCb xonnHa (45 Bec..% b MeTaHone, 0,5 
win), nonynaa pacTBop AHTapHoro L^BeTa. 3tot 
pacTBop KOHLjeHTpupytOT h ocTaTOK pa36aBnnjoT 
TonyonoM h KOHLjeHTpw py k>t. OcTaTOK 
pacTBOpflJOT b Tonyone m KOHL^eHTpupyraT flBa 
AononHMTenbHbix pasa m nonyMeHHbifi TBepflbiM 
ocTaTOK pacTMpatOT co CMecbio 3TaHon/Tonyon 
(20%, 25 Mn), nonynaa KpucTannnnecKUM 
TBepflbiM npoflyia. TBepAbifi npoayia co6npaioT, 
nonynan yicasaHHoe b aaronoBKe coeAHHeHMe 
(0,49 r, 78%) b BM^e ^emoro nopoujKa, T.nn. 
253-257°C; MC (CI): 340 (M+H). 

AHann3 a^i« 
C i7H 10 CIN 3 O3. C 5 H 14 NO.0,30H 2 O: 

PaccMMTaHo: C, 58.90; H, 5.31; N, 12.50 

HawfleHo: C p 58.88; H, 5.18; N, 12.41. 

AMP: 15.00 (s, 1H, cnoco6H. k o6MeHy), 
8.22 (d, J=8.79 R4, 1H), 7.85 (d, J= 2.01 
TL4, 1H), 7.61 (d, J=7.53 
J=7.53 Im, 2H), 7.38-7.28 
1H, cnoco6H. k o6MeHy), 
3.39(brm, 2H), 3.10(s, 9H). 

HCXOAHblM 

e-xnop^-aHnnktH^.S^^-TeTparMflpo-IH-nuppon 
o-[3,4-b] xnHonnH-1,3,9-TpnoH nonynaioT 
cneAywu^MM cnoco6oM: 
a. 

6- xnop-2-aHMnMH-2,3,4,9-TeTpan4Apo-1H-nnppon 
o[3,4-b)XMHonMH- 1 ,3,9-TpwoH. 

K nepeMeiunBaeMofi cycneH3nw py\Meiv\n 

7- xnop-4-rnApoKCM-XMHonnH-2,3-AMKap6oKcnnaTa 
(2,50 r, 8,45 mM) b STaHone (35 win) 
Ao6aBnflK)T <+jeHnnrviflpa3n h (5,82 Mn, 59,20 
mM), nonyMan KopMHHeBbiM pacTBop. 3tot 
pacTBop HarpeBaioT npn TeMnepaType KuneHMfl c 
o6paTHbiM xonoAMnbHMKOM B TeneHne 16 m, 3a 
sto BpeMfl o6pa3yeTCfl ocaflOK. CycneH3Mio 
dpunbTpyiOT ropflHefi m co6paHHbie TBepAbie 
npoAyKTbi npoMbiBatOT 3TaHonoM, nonynaa 
cf)eHMnmApa3MHOByK5 conb yKa3aHHoro b 
3aronoBKe coeAMHeHMfl b BMAe 6enoro nopoiuKa 
(2,10 r). 3tot npoAyKT nepeMewMBaioT 11 
HarpeBaioT npn TeMnepaType KvineHHfl c 
o6paTHbiM xonoAMnbHUKOM b neA«HOM yKcycHotf 
KucnoTe (50 Mn) b TeneHne 2 h. nonyneHHyK) 
xcenTyio cycneH3MK) oxna>KAaK)T ao komh3thom 
TeMnepaTypbi v\ dpunbTpyiOT, nonynaa yKa3aHHoe 
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b 3aronoBKe coeAHHeHne (1,70 r, 59%) b bha© 
>KenToro TBepAoro npoAyicra, T.nn. 397 °C; MC 
(CI): 340 (M+H). 

AHann3 a™ C17H10CIN3O3: 
PaccMMTaHo: C, 60.10; H, 2.97; N, 12.40 
HatfAeHo: C, 59.96; H, 2.79; N, 12.45. 
AMP: 13.80 (br s, 1H, cnoco6H. k o6MeHy), 
8.54(s, 1H, cnoco6H. k o6MeHy), 8.23 (d, 
J=8.70 V\\ t 1H), 7.89 (d, J=1.89 1H), 
7.58(dd, J=1.89, 8.70 Tq, 1H), 7.18(t, 
J=8.01 fi\ t 2H), 6.82(m, 3H). 
ripuMep 6. 

7-Xnop-4-ruApoKCM-2-<t)eHMn-1 ,2,5,1 0-TeTparnAP 
okcm- nnpnAa3MHo[4,5-b]xMHonMH-1 , 1 0-amoh. 

(DkinbTpaT, coxpaHeHHbiM m ripiiMepa 5, 
pa36aBnaioT boaom (0,80 n) m nonyneHHyK) 
pbDKeBaTO-KopMMHeByio cycneH3MK) 
nepeMeuJMBaioT 1 m. TsepAbie npoAyKTbi 
co6npaioT m npoMbiBawT BOAHbiM MeTaHonoM 
(50%), nonynaa yKa3aHHoe b 3aronoBKe 
coeAHHeHMe (1,20 r, 71%) b BMAe He coBceM 
6enoro nopoiuKa, T.nn. 347-349°C; MC (CI): 
340 (M+H). 

AHann3 an* C 17 H 10 CIN3O3# 0,10H 2 O: 
PaccHHTaHo: C, 59.80; H, 3.01; N, 12.30 
HaiiAeHo: C, 59.64; H, 2.76; N, 12.27. 
RMP: 12.8 (br s, 1H, cnoco6bi, k o6MeHy), 
12.1 (br s, 1H, cnoco6bi, k o6MeHy), 8.16 (d, 
J=8.67 r\\ t 1H), 8.06 (d, J=1.80 ^, 1H), 
7.56-7.33(m, 6H). 
ripuMep 7. 

7-Xnop-1-mApoKCM-3-(4-MeTOKCM4)eHMn)-3,4 > 5,10 
TeTparnAponnpMAa3MHO[4 > 5-b]xMHonnH-4 f 1 0-amo 

H. 

6-Xnop-2-(4-MeTOKCMaHMnMH)-2 l 3,4,9-TeTparn 
Apo-IH-nMppono [3,4-b] xwHonwH-1 ,3,9-TpMOH 
(2,72 r, 7,40 mM) nepeMeuJMBaioT b MeTaHone 
(200 Mn) m Ao6aBnaK)T MeTaHcynbcf)OKMcnoTy (50 
Mn). Pbi>KeBaTO-KopnHHeByK) cycneH3Mio 
HarpeBaioT npn TeMnepaType KuneHMfl c 
o6paTHbiM xonoAMnbHUKOM b TeweHne 16 h, bo 
BpeMfl nero 0Ha CTa ho butch >KenTOM. 3Ty 
>KenTyio cycneH3HK) oxnajKAaroT ao komh3thom 
TeMnepaTypbi m c})nnbTpyiOT (dpunbTpaT 
coxpaHHioT ajih ncnonb30BaHnn b llpuMepe 8). 
Co6paHHbie TBepAbie npoAyKTbi npoMbiBaioT 
MeTaHonoM, nonynafi yKa3aHHoe b 3aronoBKe 
coeAHHeHMe b BMfle >KenToro nopoujKa (1,19 r, 
44%), T.nn. 371-373°C; MC (CI): 370 (M+H). 
AHann3 A/ifl C 18 H 12 CIN 3 04: 
PaccMMTaHo: C, 58.50; H, 3.27; N, 11.36 
HafiAeHo: C, 58.30; H, 3.41; N, 10.92. 
51MP: 13.33 (br s, 1H, cnoco6H. k o6MeHy), 
12.47 (s, 1H, cnoco6H. k o6MeHy), 8.30 (d, 
J=8.73 Tu, 1H), 8.23 (br s, 1H), 7.61 (m, 
3H), 7.08 (d, J=8.90 Rj, 2H), 3.83(s, 3H). 
McxoahwCi 

6-Xnop-2-(4-MeTOKCnaHMnnH)-2,3,4,9-TeTparMAPO 
-1 H-nuppono [3,4-b]xnHonnH-1 ,3,9-TpnoH 
nonyMaroT cneAyiomuM cnoco6oM: 
a. 

6- Xnop-2-(4-MeTOKCMaHnnnH)-2,3,4,9-TeTparnApo 
-1H- nnppono-[3,4-b] XMHonnH-1 ,3,9-tpmoh. 

K nepeMeujkiBaeMoft cycneH3MH AHMeTun 

7- xnop-4-rMApoKCH- 

xMHonnH-2,3-AHKap6oKcnnaTa (0,500 r, 1,69 
mM) b STaHone (17 Mn) Ao6aBnflK)T 
4-MeTOKCMcf)eHMn rviApa3MH ruApoxnopuA (2,07 r, 
11,83 mM). flo6aBnnK)T TpusTunaMMH (1,88 Mn, 
13,52 mM) m CMecb HarpeBaioT npn TeMnepaType 
tomeHMfl c o6paTHbiM xonoAMnbHUKOM b TeneHne 
40 h. nonyneHHyio cycneH3Mio cfjunbTpyioT 
ropflneM, co6paHHbie TBepAbie npoAyKTbi 
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npoMbiBaiOT 3TaHonoM, nonynafl conb 
4-MeTOKcncfceHnn mflpaawHa c Ha3BaHHbiM b 
3aronoBKe coeflMHeHneivi (0,700 r) b bmao 
CBeTnoro pbi)KeBaTo-KopnMHeBoro TBepfloro 
npoflyiaa. 3tot npoflyia HarpeBaiOT npw 
TewinepaType KwneHWH c o6paTHbiM 

XOnOflMflbHHKOM B fiefl^HOfl yKCyCHOM KMCflOTe 

(20 m/i) b TeneHne 2 m, nonynaa KopuMHeByio 
cycneH3Hio. CycneH3Hio oxna>KAaioT flo 
KOMHaTHOM TeMnepaTypbi. TBepflbi© npoflyKTbi 
co6npaK)T m npoMbiBaiOT neA*HOM yiccycHofi 

KMCnOTOM, MeTaHOHOM M flMSTM/lOBbIM 34)HpOM, 

nonynafl yKa3aHHoe b 3aronoBKe coeflMHeHne 
(0,331 r, 53%) b bma6 pbDKeBaTo-KOpMHHeBoro 
nopouiKa, T.nn. 365°C (pa3n.); MC (CI): 370 
(M+H). 

AHanw3 A^n C 18 H 12 CIN 3 04: 
PaccMmaHo: C, 58.50; H, 3.27; N, 11.36 
HaMfleHo: C, 58.29; H, 3.41; N, 11.14. 
AMP: 13.79 (br s, 1H, cnoco6H. k o6iy/ieHy), 
8.22 (br d, J=8.70 rq, 2H, 1H cnoco6n. k 
o6MeHy), 7.88 (d, J=1.79 rq, 1H), 7.57 (dd, 
J=1.79, 8.70 rq, 1H), 6.78 (s, 4H), 3.67(s, 3H). 
ripuwiep 8. 

7-Xnop-4-rnflpoKCM-2-(4-MeTOKCnct)eHmi)-1 ,2,5, 1 0 
TeTparMflponnpHflasMHO^.S-b] xmhojimh-1, 
10-ahoh. 

CoxpaHeHHbift dpunbipai oi ripuMepa 7 
pa36aBJiHK>T BOflo^ (250 mh), nonynafl wenTyto 
cycneH3MK>. Co6wpaioT TBepflbie npoAytcrbi m 
npoMbiBaiOT BOflHbiM MeTaHOJioM (50%), nonynaa 
yKa3aHHoe b 3aronoBKe coeflMHeHne (1,22 r, 
45%) b BMfle >KenTOBaToro nopoujKa, T.nn. 
351-353°C; MC (CI): 370 (M+H). 
AHanw3 flnfl C 1 8H 1 2CIN 3 0 4 : 
PaccMMTaHo: C, 58.50; H, 3.27; N, 11.36 
HaCifleHo: C, 58.51; H, 3.44; N, 11.03. 
>iMP: i2.74 (s, 1H, cnoco6H. k o6MeHy), 
12.01 (s, 1H, cnoco6H. k o6MeHy), 8.15 (d, 
J=8.70 rq, 1H), 8.05 (br s, 1H), 7.44 
(MynbTunneT, 3H), 7.02 (br d, J=6.96 I'm, 
2H), 3.80(8, 3H). 
ripuMep 9. 

7-Xnop-1 -rMflpoKcn-3-(4-rMflpoKCMcf)eHMn)-3 > 4 f 5, 1 
0- 

TeTparnflponnpMAa3MHo[4,5-b]xMHonnH-4, 1 0-flwo 

H. 

7-Xnop-1-rviApoKCM-3-(4-MeTOKCM(})eHMn)-3,4, 
5, 1 0-TeTparMAponnpnAa3MHO [4,5-b] 
xMHonnH-4,10-AHOH (0,800 r, 2,16 mM) 
nepeMeuiMBaioT b MeTaHcynbcpoKucnoTe (16 mji), 
nonywaa HHTapHO-wembifi pacTBop. 3tot 
pacTBop HarpeBaiOT npw 160°C 6mm oxna>KAaioT 
AO KOMHaTHOM TeMnepaTypbi. flo6aBneHne 
AM3TnnoBoro 3cfjMpa (250 mji) t\aej pbiweBaTO- 
KopuHHeBbiM ocaAOK, KOTopbiM nepeMewMBaioT 1 
h. TBepAbiM npoAyKT co6npaioT M npoMbiBaiOT 
cwiecbK) M©TaHon/AM3TMnoBbiw 3<pup, no/iynafl 
yKa3aHHoe b 3aronoBKe coeAHHeHne (0,661 r, 
77%) b BMfle pbi>KeBaTO-KopnHHeBoro nopoujKa, 
T.nn. 393-395°C; MC (CI): 356 (M+H). 

AHanM3 AJifl C i7HioCIN3(>4»0,2 
CH 3S03H.1,3H 2 0: 

PaccMMTaHo: C, 51.86; H, 3.39; N, 10.55; 

HaMAeHO: C, 51.76; H, 3.02; N, 10.37. 

AMP: 13.30 (s, 1H, cnoco6H. k o6MeHy), 
12.5 (v br s, 1H, cnoco6H. k o6MeHy), 10.8 
(br s, 1H, cnoco6H. k o6MeHy), 8.29 (d, 
J=8.76 rq, 1H), 8.23 (br s, 1H), 7.61 (br d, 
J=8.76 rq, 1H), 7.45 (d, J=0.81 rq, 2H), 
6.88 (d, J=8.81 ri\, 2H), 2.32(s, 0.5H). 

ripuwiep 10. 

7-Xnop-4-rMApoKCM-2-(4-rnApoKCM4)eHMn)- 1,2,5,1 
0- 



TeTpan4AponMpnAa3MHO[4,5-b]XMHonMH-1 , 1 0-amo 
h. 

7-Xnop-4-rnApoKCM-2-(4-MeTOKCMCt)eHMn)-1 ( 2 > 
5,10-TeTparviApo- 

nMpMAa3MHo[4,5-b]xnHonMH-1,10-AMOH (0,800 r, 
s 2,16 mM) nepeMeiuMBaioT b 

MeTaHcynbcfx^KvicnoTe (16 Mn), nonynafl pacTBop 
AHTapHoro L|B6Ta. 3tot pacTBop HarpeBaK>T npn 

150°C 6 H M OXna>KAaK>T AO KOMHaTHOM 

TeMnepaTypbi. flo6aBneHne AnsTunoBoro 
10 pacTBopa (250 Mn) m MeTaHona (50 Mn) AaeT 
pbDK6BaT0-K0pHHHeBblM ocaAOK. TBepAbifi 
npoAyKT co6npaioT m npoMbiBaiOT, nonynafl 
yKa3aHHoe b 3aronoBKe coeAMHeHne (0,530 r, 
51%) b BMAe pbDKeBaTO-KopuHHeBoro nopoiuKa, 
T.nn. 316-318°C; MC (CI): 356 (M+H). 
15 AHann3 An* 
C 17 H 10 CIN3O4* CH 3 S03H*1,3H 20: 

PaccwMTaHo: C.45.49; H, 3.52; N, 8.84; 

HaMAeHo: C, 45.45; H, 3.24; N, 8.64. 

AMP: 12.80 (v br s, 1H, cnoco6H. k 

20 o6MeHy), 8.15 (d, J=8.68 Tq, 1H), 8.04 (d, 
J=1.84 rq, 1H), 7.44 (dd, J=1.84, 8.68 Tq, 
1H), 7.28 (d, J=8.74 Tq, 2H), 6.81 (d, 
J=8.74 Tq, 2H), 2.35(s, 3H). 

flpuMep 11. 
4-rnAPOKCM-8-HMTpo-2-ctjeHnn-1 ,2,5,1 0-TeTpa- 

25 rMAponnpnAaaMHO^.S-blXMHonMH-l ,10-amoh. 

2-AHnnMHO-7-HMTpo-2,3,4,9-TeTparMApo-1H-n 
nppono[3,4-b] XMHonnH-1,3,9-TpnoH (0,830 r, 
2,37 mM) pacTBopaiOT npn nepeMeLUMBaHMn b 
MeTaHcynb4x)KncnoTe (42 Mn), nonyqaa TeMHO- 
opaH>KeBbiM pacTBop. flo6aBn«K)T MeTaHon (420 
Mn) m nonyneHHbifi ^enTbiM pacTBop HarpeBaiOT 
npn TeMnepaType KuneHun c o6paTHbiM 
xonoAnnbHMKOM 2 h, nonynaa >KenTyio 
cycneh'swro. Harpes yonpatoT n cycneH3Mio 
nepeMeiuMBaioT npn KOMHaTHOM TeMnepaType 3 

35 Maca. TBepAbie npoAyKTbi OTAenfltOT 
cfjunbTpaqneM n cf^nnbTpaT ocTaBn^JOT CTOPTb Ha 
20 nacoB. 3a 3TO BpeMfl b cfjMnbTpaTe 
o6pa3yeTca AononHHTenbHoe KonnnecTBo 
TBepAbix npoAyKTOB m cycneH3Mio nOBTOpHO 
4)nnbTpyK>T. 3tot cJ)nnbTpaT KOHqeHTpupyioT 

40 3aTeM npn6nn3MTenbH0 ao 250 Mn n 
pa36aBnflK)T boaom (400 Mn), nonynafl >KenTbiM 
ocaAOK. 3tm TBepAbie npoAyKTbi co6npaiOT m 
npOMblBa»OT BOAHbIM MeTaHonoM (50%) w 3aTeM 
AMSTunoBbiM 3(J)MpoM, nonywafl yKa3aHHoe b 
3aronoBKe coeAHHeHMe (0,590 r, 71%) b BUfle 

45 >KenToro nopoujKa, T.nn. 382-385°C; MC (CI): 
351 (M+H). 

AHann3 A/ifl C i7HioN40 5 »0,1 
C 4HioO»1,1H2o- 

PaccMMTaHo: C, 55.40; H, 3.52; N, 14.80; 
50 HaMAeHo: C, 55.42; H, 3.46; N, 14.60. 

AMP: 12.91 (br s, 1H, cnoco6H. k o6MeHy), 
12.44 (br s, 1H, cnocooH. k o6MeHy), 8.86 
(s, 1H), 8.53 (d, J=9.18 Tq, 1H), 8.15 (d, 
J=9.18 Tq, 1H), 7.57-7.35 (m, 5H). 

HCXOAHblM 

55 2-aHMnMH-7-HMTpo-2,3,4,9-TeTparMApo-1 H-nuppo 
no[3,4-b] XMHonnH-1,3,9-TpnoH nonyMafOT 
cneAyioiMMM cnoco6oM: 
a. 

2-AHMnMH-7-HMTpo-2,3,4,9-TeTparnApo-1H-nMppo 
qq no[3 ( 4-b] xnHonnH- 1,3,9-tpmoh. 
Cu K nepeMeiUMBaeMOM cycneH3nn AH3Tnn 

6-HMTDO-4-rMApOKCM- 

XMHonnH-2,3-AHKap6oKcnnaTa (1,670 r, 5,00 
mM) b STaHone (30 Mn) Ao6aBnaioT 
4)eHnnrnApa3MH (3,44 Mn, 35,00 mM), nonynafl 
TeMHO-KpacHbiM pacTBop. PacTBop HarpeBaiOT 
npn TeMnepaType KwneHMfl c o6paTHbiM 



XOJlOflMJlbHHKOM 1 Mac M KOHL^eHTpMpyjOT 

npn6nn3MTejibHO ao 15 win. flanbHefiujee 
HarpeBaHne AaeT ryciyK) cycneH3Mio, KOTopyio 
pa36aBn$uoT 3TaHonoM (5 mji) h HarpeBaioT npM 
TeMnepaType KwneHMfl c o6paTHbiM 
XOnQAMflbHMKOM flononHMTe/ibHo 16 m. CMecb 
oxnajKflaioT ao KOMHaTHOM TeMnepaTypbi m 
c^MfibTpyioT, nonyMa« cfjeHMn rwflpa3MHOByK> conb 
yKa3aHHoro b 3aronoBKe coeflMHeHna b BMAe 
pbDKeBaTO-KopuHHeBoro TBepfloro Beu^ecTBa. 
3tot npoAyia HarpeBaioT npn TeMnepaType 

KMneHMW C 06paTHb!M XOnOAMHbHUKOM B JieAHHOM 

yxcycHotf KucnoTe (25 mji) b TeMeHwe 2mm 
oxna^AahOT ao KOMHaTHOM TeMnepaTypbi. 
<t>nnbTpaqnfl AaeT yKa3aHHoe b 3aronoBxe 
coeAMHeHne (1,01 r, 58%) b bmao 
pb»KeBaTO-KopMMHeBoro nopoiUKa, T.nn. 368°C 
(pa3n.); MC (CI): 351 (M+H). 

AHariM3 ai* C17H10N4O5: 

PaccMMTaHo: C, 58.30; H, 2.88; N, 16.00; 

HaMAeHo: C, 58.21; H, 3.07; N, 16.15. 

AMP: 8.91 (d, J=2.76 rq, 1H), 8.60 (dd, 
J=2.76, 9.18 l~q, 1H), 8.06(d, J= 9.18 l~q, 
1H), 7.18 (t, J=7.23 rq, 2H), 6.82 (m, 3H). 

llpuMep 12. 

2-5eH3wn-7-xnop-4-rviApoKCM-1 ,2,5, 1 0-TeTparnAP 
o- nMpnAa3MHo[4,5-b]xMHonMH-1 ,10-amoh. 

K nepeMeuiMBaeMOM cycneH3nn AwvieTMn 
7-xnop-4-rMAPOKCMXMHonnH-2,3- AHKap6oKcnnnTa 
(5,00 r, 16,90 mM) m 6eH3MnrMApa3MH 
AurMApoxnopnAa (46,15 r, 236,50 mM) b 
3TaHone (100 Mn) Ao6aBnaK)T TpMSTMnaMHH 
(75,8 mji, 541,0 mM). CMecb HarpeBawT, 
nonyMafl xopM4HeBbiM pacTBop, xoTopbifi 
HarpeBafOT npn TeMnepaType KMneHMfl c 

06paTHb!M XOnOAHflbHMKOM 40 H, 3a 3TO BpeMfl 

o6pa3yeTCfl ocaAOK. CycneH3MK) oxna>KAaK>T ao 
K0MK3TK0M TeMnepaiypbi m qbunbTpytoT, nonyMaa 
6eH3nnrnApa3HHOByK) conb yKa3aHHoro b 
3aronoBKe coeAHHeHMfl b bmab coAepwaiqero 
npuMecb >KeriToro TBepAoro BeLqecTBa. 
MHoroKpaTHaa KpMCTannM3aqMH M3 3TaHonbHoro 
xnopwcToro BOAOpoAa m MeTaHona AaeT 
yKa3aHHoe b 3aronoBKe coeflMHeHne (0,370 r, 
6%) b BMAe 6enoro nopoiUKa, T.nn. 347-350°C; 
MC (CI): 354 (M+H). 

AHann3 AJi« C 18 H 12 CIN 3 03: 

PaccHMTaHo: C, 61.10; H, 3.42; N, 11.90; 

HawAeHo: C, 60.68; H, 3.61; N, 11.80. 

AMP: 12.65 (br s, 1H, cnoco6H. k o6MeHy), 
11.93 (br s, 1H, cnoco6H. k o6MeHy), 8.15(d, 
J= 8.67 l"q, 1H), 8.02(d, J=1.83, 1H), 7.43 
(d, J=8.55 rq, 1H), 7.36-7.23(m, 5H), 5.11 (s, 2H). 

llpuMep 13. 

7-Xnop-4-rnApoKcn-2-[2-(4-ct)eHMnnMnepa3MHo)- 

3TMn]-1,2,5,10-TeTparMAponMpMfla3MHo[4,5-b]xMH 

onnH-1,10-AMOH. 

2(2-BpoM3Tnn)-7-xnop-4-rnApoKCM-1 ,2,5,1 0-T 
eTparMApo- rwpnAa3MHo[4,5-b] 
XMHonnH-1,10-AMOH (0,500 r, 1,35 mM) 
nepeMeLUMBatoT b AHMeTnnqbopMaMMfle (10 Mn) m 
Ao6aBnnioT N- 4>eHMnnMnepa3MH (10 Mn, 10,6 r, 
65,5 mM). nonyneHHyio >KenTyio cycneH3MK> 
HarpeBafOT ao 110°C, nonynafl npo3paHHbiM 
werrrbiM pacTBop. PacTBop HarpeBaioT 6 MacoB, 
3a 3TO BpeMfl o6pa3yeTC« ocaAOK. CycneH3Mto 
oxna)KAaK)T ao KOMHaTHofi TeMnepaTypbi n 
nepeMeiuMBafOT nflTb AHefi. FlonyMeHHyio Mcenryw 
cycneH3MK) pacTBopflJOT b boahom MeTaHone 
(500 Mn, 50%). pH 3Toro pacTBopa octodo>kho 
Aoboa^t ao pH 6 c nOMOUJblO 1 H. 

XnopMCTOBOAODOAHOM KMCnOTbl («20 Mn), 4T0 

AaeT wenTbifi ocaAOK. 3Ty cycneH3MK) 
nepeMeujMBajoT 1 m m qbunbTpyjoT, nonyqafl 



yKa3aHHoe b 3aronoBxe coeAHHeHne, 
3arp«3HeHHoe N-qbeHnnnnnepa3MHOM (0,753 r). 
3tot npoAyxT nepexpncTannn3yK)T m STaHona 
(200 Mn), nonynaw yKa3aHHoe b 3aronoBxe 
coeAHHeHne (0,428 r, 70%) b BMAe >xenToro 
5 nopoLUKa, T.nn. 361-364°C; MC (CI): 452 (M+H). 

AHann3 fl^fl C23H22CIN5O5: 

PaccHMTaHo: C, 61.10; H, 4.91; N, 15.50; 

HaMAeHo: C, 60.72; H, 5.06; N, 15.30. 

AMP: 7.95(d, J=8.67 Tq, 1H), 7.64 (br s, 
10 1H), 7.26-7.18 (m, 3H), 6.95(d, J=8.07 Tq, 
2H), 6.78(t, J=7.32, 1H), 4.15 (br s, 2H), 
3.55-2.85 (brm, 10H). 

llpuMep 14. XonnHOBaa conb 
7-Xnop-1-rnApoKcn-3-(2-ct)eHeTnn)-3, 
4,5,10-TeTparnAponnpMAa3HHO[4,5-b]xMHonnH-4,1 
15 0-AMOHa. 

K epeMeiunBaeMOMy pacTBopy tmapookmcm 
HaTpnf? (9,46 r, 236,6 mM) b STaHone (100 Mn) 
npM 45°C Ao6aBnflK)T cynbqbaTHyjo conb 2- 
4)eHeTMnrviApa3MHa (27,6 r 118,3 mM) Hap^Ay c 
2Q AononHMTenbHbiM KonnnecTBOM 3TaHona (50 
Mn). flonyMeHHyto rycTyto 6enyto cycneH3HK> 
nepeMeiuMBaioT 2 h. TBepAbtw npoAyKT yAannjoT 
c^MnbTpaqnevi m npoMbiBafOT STaHonoM (50 Mn). 
npo3paMHbiM o6"beAMHeHHbiM qbunbTpaT 
KOHqeHTpupytOT ao ~ 70 mji m Ao6aBnfltoT 
25 AHMeTun 7-xnop-4- 

rn ApoKCMXM Honn h -2, 3-ah Ka p6o kcm naT (2,50 r, 
8,45 mM), mto Aa©T xopuHHeBbiM pacTBop. 
PacTBop HarpeBawT npn TeMnepaType KMneHMfl c 
06paTHblM XOnOAMnbHUKOM 16 m, 3a sto BpeM« 

o6pa3yeTc« >KembiM ocaAOK. CycneH3Mio 
30 cf)nnbTpyioT ropflMeM h npoMbiBafOT 3TaHonoM (50 
Mn), nonywafl 2-<t>eHe™nrMApa3MHOByio conb 
7-xnop-1 -rnAP0KCM-3-(2- 

ctxaHeTMnVS^^S^O-TeTparMAponMpMASSMHO^.S-b 
] XMHonnH-4, 10-amoh B BMAe >xenToro nopoLUKa 
(2,90 r). 3tot npoAyKT HarpeBaroT npw 

35 TeMnepaType xMneHMn c o6paTHbiM 
xonoAnnbHMKOM B neA^HOM yKcycHOM KMcnoTe 
(50 Mn) b TeMeHMe 2 h m, nocne oxnaweHMH ao 
KOMHaTHOM TeMnepaTypbi, nonyneHHyK) 
cycneH3MK) 4)MnbTpyioT, nonyna« CMecb 

40 7-xnop-1 -rMApoKCM-3-(2KfjeHeTMn)-3,4 1 5, 1 0- 
TeTparMAponMpMAa3MHo[4,5-b] 
XMHonMH-4,10-A^OHa m cooTBeTCTByioiqero 
2-3aMeiqeHHoro c^eHeTMn M30Mepa b BMAe 
>KenToro TBepAoro npoAyxTa (2,20 r, 68%). 
CMecb nepeMeiuMBaioT b MeTaHone (250 Mn) m 

45 pacTBope MeTMn-D-rnKDKaMMHa (15,0 r 
MeTMn-D-rnxDKaMMHa b 250 Mn BOAbi). 3aTeM 
Ao6aBn^K)T pacTBop xonMH mApoxcMAa (9,0 Mn, 
50 Bec.% b BOAe), nonynan pacTBop 
HacbiiqeHHoro AHTapHoro qBeTa. 3tot pacTBop 
ocTopomHO noAKMcnflKDT ao pH 9 neA^HOM 

50 yKcycHOM XMcnoTOM, nocne nero o6pa3yeTCfl 
>xenTbiM ocaAOK. Ilocne nepeMeiuMBaHMfl stom 
)xenTOM cycneH3MM b TeneHMe 1 h, TBepAbie 
npoAyKTbi co6Mpa»OT m npoMbiBaioT 
nocneAOBaTenbHO BOAHbiM MeTaHonoM (50%), 

CMeCbK) M6TaHOn/30>Mp M AUSTMnOBblM SC^MpOM, 

55 nonynaa yKasaHHoe b saronosxe coeAMHeHMe 
(cBo6oAHafl KMcnoTa, 1,13 r, 54%) b bmao 
>xenToro nopooiKa. OMnbTpaT m npoMbiBHbie 

BOAbl C06MpaK)T M COXpaHflJOT f\T\9\ 

Mcnonb30BaHMn b npMMepe 15. 
qq BbiAeneHHbiM paHee 

7-xnop-1-rMApoKCM-3-(2-c{)eHeTMn)-3,4 1 5,l6- 
TeTparMAPonMpMAa3MHO[4,5-b]XMHonMH-4, 1 0-AMO 
h (1,00 r, 2,72 mM), BbiAeneHHbiM panee, 
nepeMeujMBaioT b MeTaHone (50 Mn) m 
Ao6aBnflK)T pacTBop tmapookmcm xonMHa (1,0 Mn, 
45 Bee. % b MeTaHone). nonyneHHyio cycneH3MK> 
nepeMeujMBaK>T m o6pa6aTbiBaK)T ynbTpa3ByKOM 
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b TeneHne 1 m, mto flaeT pacTBop HHTapHoro 
qBeia. 3tot pacTBop Tpn>KAbi noABepraiOT 
a3eoTponHOM neperoHKe m cMecu 
MeTaHon/Tonyo/i (10%, 50 win), nonynaa 
opanoKeBbiM TBepAbiM npoflyKT. PacTupaHne c 
TonyonoM (50 Mn), coAepwamMM 3TaHon (3 mji), 
AaeT cbo6oaho TeKymyK) cycneH3MK>, KOTopyK) 
nepeMeuiMBawT 16 m. TBepflbiM npoflyKT 
co6npaioT m npoMbiBaKDT TonyonoM m 
AM3TnnoBbiM 3<t)MpoM, nonyMa* 
pbi)KeBaTO-KopnHHeBbiM nopoiuoK (1,19 r). 3tot 
nopoiuoK cyiuaT npn rny6oKOM BaKyyMe (50 mT) 
npw 100°C b TeMeHne 72 h, hto flaeT 
yKa3aHHoe b 3aronoBKe coeflUHeHMe (1,00 r, 
78%) b BMfle nopotUKa 3onoTHCToro qBeTa, T.nn. 
227-229°C; MC (CI): 368 (M+H). 

AHanM3 flJifl 
C 19H 13 CIN 3 03. C5H 14 NO.0,2H 2O: 

PaccMMTaHo: C, 60.70; H, 5.82; N, 11.81; 

HafifleHo: C, 60.41; H, 5.74; N, 11.68. 

AMP: 14.86 (s, 1H, cnoco6H. k o6MeHy), 
8.17(d, J=8.82 V\\ t 1H), 7.80 (s, 1H), 
7.33-7.19 (m, 6H), 5.37(br s, 1H, cnoco6H. k 
o6MeHy), 4.13 (t, J=7.29, 2H), 3.84 (br s, 
2H), 3.37(m, 2H), 3.10 (s, 9H), 3.00(t, 
J=7.29 V\\ t 2H). 

npMMep 15. 
7-Xnop-4-rnflpoKCM-2-(2-c})eHeTMn)-1, 2,5,10- 
TeTparMflponMpMfla3MHO[4,5-b]xMHOJiMH-1,10-flno 

H. 

<DmibTpaT n npoMbiBHbie BOflbi, coxpaHeHHbie 
M3 ripiiMepa 14, noAKMcn«K)T neA^HOM yKcycHOM 
KMcnoTOM, hto f\a&T ocaAOK. TBepAbie npoAyKTbi 
co6kipa>OT n npoMbiBajoT nocrteflOBaTenbHO 
MeTaHonoM, boaom, MeTaHonoM n AnaTunoBbiM 
sc+jmdom, nonynafl yKa3aHHoe b 3aronoBKe 
coeAMHeHne (0,81 r, 39%) b ema~ 
CBeTno->KenToro nopoiuKa, T.nn. 327-330°C; MC 
(CI): 368 (M+H). 

AHarw3 ^ C^H^CI^C^. 0,1 H 2 0: 

PaccMmaHo: C, 61.70; H, 3.87 N, 11.36; 

HaMAeHo: C, 61.60; H, 3.99; N, 10.98. 

AMP: 12.60 (v s, 1H, cnoco6H. k pa3no>K.), 
11.95 (v s, 1H, cnoco6H. k pa3no>K. ), 
8.15(d, J=8.63 1H), 8.01(d, J=1.35 
1H), 7.43(d, J=8.63 ri\, 1H). 7.33-7.22 (m, 
5H), 4.11 (t, J=7.46, 2H), 2.99(t, J=7.46 Tlj, 2H). 

llpuMep 16. 
7-Xnop-1-ri4ApoKCM-3-(4-xnopct)eHMn)-3,4,5, 1 0- 
TeTparMAponnpnAa3MHo[4,5-b] 

XMHOnMH-4,10-AMOH. 

nepeMeujMBaeMyio cycneH3MK> 
6-xnop-2-(4-xnopaHwiMH)-2, 3,4,9- 
TeTparMflpo-1 H-nMppono[3,4-b] 
xnHOJiMH-1,3,9-TpnoHa (0,670 r, 1,79 mM) b 
MeTaHone (60 Mn) m MeTaHcynbcJxDKMcnoTe (15 
mji) HarpeBaiOT npn TeMnepaType KiineHMfl c 
o6paTHbiM xonoflnribHMKOM 3mm oxna>KAajOT flo 
KOMHaTHofi TeMnepaTypbi. Civiecb qburibTpyiOT 
(qbmibTpaT coxpaHflK>T f\nn MCnonb30BaHMfl B 
ripMMepe 17) m co6paHHbie >Ke/iTbie TBepAbie 
npoAyKTbi npoMbiBatOT MeTaHonoM n 

AM3TM/10BblM 3Cf)MpOM, HTO yKa3aHHOO B 

3aro/ioBKe coeAMHeHne (0,156 r, 23%) b bma© 
>KenToro nopoiuKa, T.nn. >400°C; MC (CI): 374 
(M+H). 

AHann3 Ana C^ 7 Hq0\ 2 U 3 O2' 

PaccMMTaHo: C, 54.60; H, 2.42 N, 11.23; 

HaMAeHo: C, 54.29; H, 2.19; N, 11.20. 

AMP: 13.40 (s, 1H, cnoco6H. k o6M6Hy), 
12.54 (s, 1H, cnoco6H. k o6MeHy), 8.30(d, 
J=8.79 Qi, 1H), 8.23(d, J=1.89 Hq, 1H), 
7.75(d, J=6.90 l"L4, 2H), 7.63 (m, 3H). 
McxoAHbiM 6-xnop-2-(4-xnopaHnnnH) 
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-2,3,4,9-TeTparMApo-1H-nwppono[3,4-b]XMHonMH- 
1 ,3,9-TpnoH nonynaiOT KaK onucaHo HM>Ke: 
a. 

6- xnop-2-(4-x/iopaHMnMH)-2,3,4,9-TeTparMAPO-1H 
-nnppono[3,4-b] XMHonnH-1 ,3,8-TpwoH 

K nepeMeujMBaeMOM cycneH3MM AMMeTun 

7- xnop-4-n4ApoKCM- 

XMHonnH-2,3-AHKap6oKcnnaTa (2,50 r, 8,45 mM) 
m 4-xnopqbeHnn- rnApa3MHa (10,60 r, 59,20 mM) 
b STaHone (50 win) ppfcaBntwoi TpnaTunaMMH 
(9,43 mji), nonynaa KopuHHeBbiM pacTBop. 3tot 
pacTBop HarpeBaiOT npn TeMnepaType KuneHMfl c 
o6paTHbiM xonoAnnbHMKOM 24 naca m 3aTeM 
oxna)KAaK)T ao KOMHaTHOM TeMnepaTypbi. 
Pa36aBnemie boaom (25 ivin) a^^t KOpkiHHeBbifi 
ocaAOK. 3Ty cycneH3Mio nepeMeiunBajoT 16 h m 
4)nnbTpyK)T, A^ifl OTAeneHMfl TBepAbix 
npoAyKTOB, KOTopbie 0T6pacbiBaK)TCfl. flocne 
xpaHeHMH cfjuribTpaTa b TeneHne ceMn AHew 
o6pa3yeTca Apyrow ocaAOK. 3tot TBepAbiii 
npoAyicr co6npaK)T m npoMbiBatoT MeTaHonoM 
(50%) m AH3TnnoBbiM aqbupoM, nonynafl corib 4- 
xnoqbeHnnrnApa3MHa, yKa3aHHoro b 3aronoBKe 
coeAMHeHMfl, b bma© KopuHHeBoro nopoiuKa (1,20 
r). 3tot npoAyKT HarpeBaraT npn TewinepaType 
KwneHM* c o6paTHbiM xonoAnnbHMKOM b neA^HOM 
yKcycHOM KMcnoTe (25 mji) b TeneHne 3 h n 
oxna)KAaK>T ao KOMHaTHOM TeMnepaTypbi. 
nonyneHHyio opaH)KeByio cycneH3HK> qbunbTpytoT 
m TBepAbie npoAyKTbi npoMbiBa^oT neAflHofi 
yKcycHOM KMcnoTOM m AUSTunoBbiM sqbupoM, 
no/iynafl yKa3aHHoe b 3aronoBKe coeAMHeHne 
(0,810 r, 25%) b BMAe CBeTno-opaH)KeBoro 
nopoiuxa, T.nn. 399-401°C; MC (CI): 374 (M+H). 

AHann3Aifl C17H9CI2N3O3: 

PaccMMTaHo: C, 54.60; H, 2.42 N, 11.23; 

HaMAeHo: C, 54.29; K 2.61; N ; 11.12. 

AMP: 13.80 (v br s, 1H, cnoco6H. k 
o6MeHy), 8.67 (s, 1H, cnoco6H. k o6MeHy), 
8.22(d, J=8.67 1H), 7.88(d, J=1.73 V\\> 
1H), 7.57(d, J=1.73 ( 8.67 V\\ t 1H), 7.21 (d, 
J=8.79, 2H), 6.87(d, J=8.79 V\\ t 2H). 

llpuMep 17. 
7-Xnop-4-rnApoKCM-2-(4-xnop4)eHMn)-1 ,2,5, 1 0- 
TeTparMAponupMAaaMHo^.S-blxMHonMH-l ,1 0-AMO 

H. 

<t>nnbTpaT, coxpaHeHHbiM M3 ripuMepa 16, 
pa36aBnqioT boaom (75 Mn), nonynan 6eny»o 
cycneH3Hio, KOTopyw nepeMeiunBatoT 16 h. 3Ty 
cycneH3MK> <+jnnbTpyK)T 11 co6paHHbie TBepAbie 
npoAyKTbi npoMbiBaioT nocneAOBaTenbHO boaom, 
BOAHbiM MeTaHonoM, MeTaH0n/AH3TMn0BblM 
3<+jnpoM m AH3TnnoBbiM sqbupoM, nonynafl 
yKa3aHHoe b 3aronoBKe coeAwneHne (0,420 r, 
63%) b BMAe 6enoro TBepAoro nopoiuKa, T.nn. 
359-360°C; MC (CI): 374 (M+H). 

AHann3 An« 
C 17H 9 CI2N 3 03« 0,5H 2 O.0,2CH 3SO3H: 

PaccMMTaHo: C, 51.30; H, 2.71; N, 10.40; 

HafiAeHo: C, 51.44; H, 2.64; N, 0.60. 

AMP: 12.91 (br s, 1H, cnoco6H. k o6MeHy), 
12.07 (br s, 1H, cnoco6H. k o6MeHy), 8.16(d, 
J=8.64 TL4, 1H), 8.06(d, J=1.62 Tq, 1H), 
7.63-7.46(m, 5H). 

npMMep 18. 

7-Xnop-1 -rMApoKCM-3-(4-MeTMnqbeHnn)-3 F 4,5, 1 0- 
TeTparnAponMpnAa3MHO[4,5-b]XMHonMH-4,10-Ano 

H. 

nepeMeujMBaeMyio cycneH3MK) 
6-xnop-2-(4-MeTnnaHMnMH)-2,3,4,9-TeTparwApo-1 
H- nMppono[3,4-b] XMHonMH-1,3,9-TpnoHa (1, 
60 r, 4,53 mM) b pacTBope MeTaHona (128 Mn) 
n MeTaHcynbc}x)KVicnoTbi (32 Mn) HarpeBaiOT npn 
TeMnepaType KMneHMfl c o6paTHbiM 
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XOnOAHHbHUKOM 4MM OXna>KflaK)T flO KOMHaTHOM 

TeMnepaTypbi. nonyseHHyK) weriTyio cycneH3Mio 
nepeMewnBaKn npn komh3thom TeMnepaType 
nflTb flHew m 3aTeM cjDnnbTpyiOT (cfwnbTpaT 
coxpaHflxn A*!* ncnonb30BaHna b npMMepe 19). 
Co6paHHbie TBepflbie npoAyKTbi npoMbiBaioT 
MeTaHonoM m 3aTeM fluainnoBbiM scfjMpoM, 
nonynafl yKa3aHHoe b 3aronoBKe coeAMHeHMe 
(0,594 r, 37%) b BMfle wenToro nopoiUKa, 
T.nn. >400°C; MC (CI): 354 (M+H). 

AHann3 fl^fl C 18 H 12 CIN 3 0 3 « 0,4H 2 O: 

PaccHMTaHo: C, 59.89; H, 3.57; N, 11.64; 

HaMfleHo: C, 59.47; H, 3.14; N, 11.57. 

AMP: 13.34(3, 1H, cnoco6H. k o6MeHy), 
12.48 (s, 1H, cnoco6n k o6ivieHy), 8.30(d, 
J=&75 l"q, 1H), 8.22 (br s, 1H), 7.62(d, 
J=8.75 rq, 1H), 7.55(d, J= 8.01 Fq, 2H), 
7.33(d, J=8.01 rq, 2H), 2.38 (s, 3H). 

HcXOflHblM 

6-XJiop-2-(4-MeTnnaHMnMH)-2,3,4,9-TerparMflpo-1 
H- nnppono[3,4-b] xmhohmh-1 ,3,9-tpmoh 
nonyMajoT cneAytoiqMM cnoco6oM: 
a. 

6- Xjiop-2-(4-MeTmiaHHfiMH)-2,3 > 4,9-TeTparn ( qpo-1 
H-nnppoxio[3,4-b] XMHonMH-1 ,3,9-tpmoh. 

K nepeMeuiMBaeMOM cycneH3MM flMMeinn 

7- xxiop- 4-rMflpoxMHonMH-2 I 3-flMKap6oKCMnaTa 
(3,90 r, 13,3 mM) m 4- MeTM/iqbeHMnrMApasnH 
rMApoxnopkifla (14,8 r, 93,2 mM) b STaHone 
(140 mji) Ao6aBnfltOT TpMSTunaMMH (14,8 
mji, 106,4 mM). nonyMeHHbiM KopuHHeBbiw 
pacTBop HarpeBatoT npn TeMnepaType KuneHMfl c 

06paTHb!M XOJlOAMnbHMKOM 16 M, 3a 3TO BpeMfl 

BbinaflaeT ocaflOK. flonyMeHHyK) cycneH3MK> 
oxnax<AaHDT ao KOMHaTHOM TeMnepaTypbi h 
qbniibTpytoT, nonynaa conb 

4-MeTMn4)eHnnrnApa3MHa yKa3aHHoro b 
sarcjicBKe coeA^neHuH b bma© ceporo nopouiKa 
(2,30 r). 3tot npoAyKT HarpeBaioT npn 
TeMnepaType KwneHMfl c o6paTHbiM 
xonQAnnbHMKOM b neAflHOM yKcycHOM KucnoTe 
(45 mji) b TeneHne 2 h m ox/ia>KAaK)T ao 
KOMHaTHOM TeMnepaTypbi. nonyneHHyK) 
KopMHHeByio cycneH3Mto qbkfnbTpyioT, nojiynaFi 
yKa3aHHoe b 3aronoBKe coeAMHeHMe (1,60 r, 
34%) b BMfle pbi>KeBaTO-KopnHHeBoro nopoujKa, 
T.nn. 380-382°C; MC (CI): 354 (M+H). 

AHanM3 A^fl C 18 H 12 CIN 3 0 3 . 0,2H 2 O: 

PaccMMTaHo: C, 60.49; H, 3.50; N, 11.76; 

HawfleHo: C, 60.66; H, 3.26; N, 11.76. 

AMP: 13.81. (v br s, 1H, ctiocoSh. k 
o6Meny), 8.39(s, 1H, cnoco6H. k o6MeHy), 
8.22(d, J= 8.58 rq, 1H), 7.89(d, J=1,97 rq, 
1H), 7.58(dd, J=1.97, 8.58 rq, 1H), 6.98(d, 
J=8.28 rq, 2H), 6.73(d, J=8.28 rq, 2H), 2.19 
(s, 3H). 

npMMep 19. 

7-Xnop-4-rwApoKCM-2-(4-MeTMn<tjeHHJi)-1 ,2,5,1 0- 
TeTparMAponMpMAa3MHo[4,5-b]xMHonnH-1,10-flno 

H. 

<J)M/ibTpaT, coxpaHeHHbiM b ripMMepe 18, 
pa36aBnflK>T boaom (160 Mn), nonynan 

pblJKeBaTO-KOpMHHeByK) CycneH3MK), KOTOpyK) 

nepeMeLUMBaioT 3 h. CycneH3MK> oJwnbTpyioT m 
co6paHHbie TBepAbie npoAyKTbi npoMbiBaioT 
nocneAOBaTenbHo boaom, MeTaHon/scfDkipoM n 
AMSTwnoBbiM 3<£mdom, nonynafl yKa3aHHoe b 
3aronoBKe coeAMHeHMe (0,855 r, 53%) b bma© 
pbDKeBaTO-KopuHHeBoro nopoiUKa, T.nn. 
368-370 °c; MC (CI): 354 (M+H). 

AHanM3 Ana C 18 H 12 CIN 3 0 3 » 0,2H 2 O: 

PaccHMTaHo: C, 60.50; H, 3.50; N, 11.76; 

HawAeHo: C, 60.52; H, 3.23; N, 11.79. 

AMP: 12.75 (br s, 1H, cnoco6H. k o6MeHy), 
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12.00 (br s, 1H, cnoco6H. k o6MeHy), 8.15(d, 
J= 8.61 rq, 1H), 8.04(d, J=1.50 rq, 1H), 
7.43(m, 3H), 7.26(d, J=8.25 rq, 2H), 2.36 (s, 3H). 
lipMMep 20. 

7-Xnop-1-rnApoKCM-3-(4>M3onponMnq i )eHMn)-3 i 4 l 5 l 
10- 

TeTparnAponMpMAa3MHO[4,5-b]xMHonnH-4, 1 0-amo 
h. 

nepeMeujMBaeMyK) cycneH3MK) 
6-xnop-2-(4-M3onponMnaHmiMH)-2,3 l 4,9-TeTparnA 
po-1 H~nMppono[3,4-b] xmhohmh-I ,3,9-TpnoHa 
(1,13 r, 2,98 mM) b pacTBope MeTaHO/ia (90 
mh) m MeTaHcynbqboKucnoTbi (23 Mn) HarpeBaioT 
npn TeMnepaType KuneHkiq c o6paTHbiM 
xonoAwnbHMKOM 7mm oxnawAawT ao KOMHaTHOM 
TeMnepaTypbi. CMecb cfwnbTpytOT (qbnnbTpaT 
coxpaH«K)T nna Mcnonb30BaHMfl b (IpMMepe 21), 
co6paHHbie >KenTbie TBepflbie npoAyKTbi 

npOMblBaKDT MeTaHOnOM M AM3TMnOBbiM 3C|DMpOM, 

nojiynan yKa3aHHoe b saronoBxe coeAMHeHMe 
(0,401 r, 35%) b BMAe JKemoro nopoLUKa, T. 
nn. 393-394°C; MC (CI): 382 (M+H). 

AHanM3 A^fl C^HieCINaOs. 0,2H 2 O: 

PaccH MTaHo: C, 62.33; H, 4.29; N,10.90; 

HaMAeHo: C, 62.16; H, 3.98; N.10.82. 

51MP: 13.33 (s, 1H, cnoco6H. k o6MeHy), 
12.48 (s, 1H, cnoco6n. k o6MeHy), 8.28(d, 
J=8.76 Tq, 1H), 8.22(d, J=1.77 Tq, 1H), 
7.63-7.58(m, 3H), 7.40(d, J= 8.49 Tq, 2H), 
2.98(cenTeT, J=6.96 Tq, 1H), 1.25(d, J=6.96 
Tq, 6H). 

MCXOAHbIM 

e-xno^^-MsonponMnaHM/iMHj^.S^^-TeTparMA 
po-1 H-nMppono [3,4-b]XMHonMH-1 ,3,9-tpmoh 
nonynaioT cneAywiqMM cnoco6oM: 
a. 

6- Xnop-2-(4-M3onponMnaHMnMH)-2 ; 3 i 4,9-TeTparMA 
po-1 H-nMppono [3,4-b] xmhojimh-1,3,9-tpmoh. 

K nepeMeiUMBaeMOM cycneH3MM ahmotmh 

7- xnop-4-rMApoxMHonMH-2,3- AUKapobKCMnaTa 
(2,01 r, 6,80 mM) M 4-M3onponMJiqbeHMJirMApa3MH 
TMApoxnopMAa (8,90 r, 47,6 mM) b aTaHone (72 
Mn) Ao6aBn«K)T TpM3TMnaMMH (7,6 mji, 54,5 mM), 
nonynan KopMMHeBbiM pacTBop. 3tot pacTBop 
HarpesaKDT npM TeMnepaType KMneHMfl c 
o6paTHbiM xonoAMnbHMKOM 16 m, oxna>KAaiOT ao 
KOMHaTHOM TeMnepaTypbi m 3aTeM MeAneHHo 

A06aBnfllOT K CMeCM XnopMCTOBOAOpOAHOM 

KMcnoTbi (12 h.,100 Mn) npM SHeprMHHOM 
nepeMeiuMBaHMM, b pe3ynbTaTe nero o6pa3yeTc« 
po30Bafl cycneH3Mfl. CycneH3Mio qbMnbTpyioT m 
co6paHHbie TBepAbie npoAyKTbi npoMbiBaioT 
oxnax<AeHHbiM pacTBopoM, npMroTOBneHHbiM 
CMemeHMeM MeTaHona (100 Mn), con^HOM 
KMcnoTbi (100 mh, 12 h.) m nbAa, nonynaa conb 
4-M3onponMn4>eHMnrMApa3MHa yKa3aHHoro b 
3aronoBKe coeAMHeHM^ b bma© nopoiUKa 
nypnypHoro qBeTa (1,80 r). 3tot npoAyKT 
HarpeBawT npM TeMnepaType KMneHMn c 
o6paTHbiM xonoAMnbHMKOM b neAflHofl yKcycHOM 
KMcnoTe (15 Mn) 3 h, nonynafl 
pbDKeBaTO-KopMMHeByio cycneH3Mto. CycneH3MK) 
ox/ia>KAaK>T ao KOMHaTHOM TeMnepaTypbi m 
dpMnbTpyioT. Co6paHHbie TBepAbie npoAyKTbi 
npoMbiBaioT neAflHOM yKcycHOM kmcjiotom (10 mji) 
m AUSTMnoBbiM 3(t)MpoM p nonynafl yKa3aHHoe b 
3aronoBKe coeAMHeHMe (1,125 r, 43%) b bma© 
pw)KeBaTO- KopMHHeBoro nopoiUKa, T.nn. 
367-369 o C; MC (CI): 3 8 2 (M+H). 

AH3J1M3 A^« C2oH 16 CIN 3 03« 0,1 H 2 0: 

PaccMMTaHo: C, 62.60; H, 4.26; N.10.95; 

HaMAeHo: C, 62.60; H ( 4.35; N, 10.73. 

KMP: 13.82 (v br s, 1H, cnoco6H. k 
o6MeHy), 8.41 (s, 1H, cnoco6H. k o6MeHy), 
8.23(d, J= 8.64 Tq, 1H), 7.89(d, J=1.98 Tq, 



CM 
O 



00 

to 



-27- 



7J 
C 

N) 

O 
00 

en 



O 



1H), 7.61 (dd, J=1.98, 8.64 rq, 1H), 7.04(d, 
J=8.42 rq, 2H), 6.74(d t J=8.42 rq, 2H), 
2.78(cenTeT, J=6.87 rq, 1H), 1.15(d, J=6.87 
rq, 6H). 

ripuMep 21. 

7- Xnop-4-rnflpoKCM-2-(4-M3onponnnc)DeHMn)-1 ) 2,5 I 
10-TeTparMAponnpMAa3MHo[4,5-b]XMHoriMH-1,10-A 

MOH. 

<t>nribTpaT, coxpaHeHHbiw b ripuwiepe 20, 
pa36aBWMOT BOflOM (115 Mn), nonyMaa 
cBeTno-wemyK) cycneH3wo, KOTopyio 
nepeMeiunBaroT 5 h npn KOMHaTHOM 
TeMnepaType. CycneH3MK) <£mibTpyK>T m 
co6paHHbie TBepAbie npoflyiabi npoMbiBaKrr 
nocneflOBaTenbHo boaom, BOflHbiM MeTaHonoM 

(50%), MeTaHOJl/flMSTMJlOBblM 3C+JMDOM M 
flM3TMnOBblM 3(})MpOM, MTO flaBT yKa3aHH08 B 

3aronoBKe coeflMHeHne (0,418 r, 37%) b bmab 
pbDKeBaTo-KopwHHeBoro nopouiKa, T.nn. 
323-326 o C; MC (C | ): 382 ( M+H ). 

AHann3 AJifl 
C 20H16CIN3O3. 0,5H 2 O.0,1CH 3SO3H . 

PaccHmaHo: C, 60.29; H, 4.38; N.10.49; 

HafifleHo: C, 60.13; H, 4.10; N.10.40. 

AMP: 12.73 (br s, 1H, cnoco6H. k o6ivieHy), 
12.00 (br s, 1H, cnoco6H. k o6MeHy), 8.15(d, 
J= 8.70 Tq, 1H), 8.05(d, J=1.74 rq, 1H), 
7.45(m, 3H), 7.33(d, J=8.40 Tq, 2H), 
2.95(cenTeT, J=6.90 Tq, 1H), 1.24(d, J=6.90 
Tq, 6H). 

ripuMep 22. 
7,9-flMxnop-1 -rnflpOKCM-2-cf)eHMn-1 ,2,5, 1 0- 
TeTparnAponnpnAa3MHO[4,5-b]XMHOJiMH-1 ,1 0-AHO 

H. 

6,8-flnxnop-2-aHMnMH-2,3,4,9-TeTparnApo-1H 
-nnppono[3,4-b] xhhojimh- 1,3,9-tpmoh (0,60 
r, 1 ,60 mM) nepeMeujMBatoT r MeTa.HGne (200 mji) 
m MeTaHcynbc}50KMcnoTy (20 mji) Ao6aBnflK>T npn 
oxnawAeHMU, noAA©P>KHBafl TeMnepaTypy HMwe 
20°C. rio/iyHeHHbiM opaHJKeBbiM pacTBop 
nepeMeujMBaK)T b TeneHne homm npn komh3thom 
TeMnepaType. 06pa30BaBUJMMcn 3a HOHb ocaAOK 
m opai-DKeByio cycneH3MK) HarpeBaioT npn 
TeMnepaType KMneHMfl b TeneHMe c o6paTHbiM 
xonoAMnbHMKOM 1 h. CycneH3Mio oxnaa<AaiOT pp 

KOMH3THOM TeMnepaTypbi M OCTaBnfllOT CTOflTb B 

TeneHne hohm 6e3 nepeMeiUMBaHMfl. CycneH3M*o 
cfDM/ibTpyjoT m (JwnbTpaT MeAneHHO pa36aBnfl*0T 
BOflOM (200 Mn), nonywaa wemyio cycneH3MK). 
3Ty cycneH3Mio nepeMeujMBaiOT 2 h m TBepAbiM 
npoAyia co6npaioT n npoMbtBatoT boaom, BOAHbiM 
MeTaHO/iOM, 50% MeTaHO/i/AnaTunoBbtM scfwpoM 
n AH3TnnoBbiM ac+jwpoM, nonyna* yKa3aHHoe b 
3aronoBKe coeAMHeHne (0,368 r, 61%) b BUfle 
CBeTnoro pbi)KeBaTO- KopuHHeBoro nopoujKa, 
T.nn. 361-36°C; MC (CI): 374 (M+H). 

AHann3 aha C 17 H9CI 2 N303» 0,30H 2 O: 

PaccMMTaHo: C, 53.80; H, 2.55 N, 11.07; 

HawAeHo: C, 53.71; H, 2.64; N, 10.97. 
1 H AMP: 12.84 (s, 1H, cnoco6H. k 
o6MeHy), 11.96 (s, 1H, cnoco6H. k o6MeHy), 
8.04(d, J=2.02 Tq, 1H), 7.55-7.45(m, 5H), 
7.36(t, J=6.84 Tq, 1H). 

Mcxoahwm 6, 

8- /}Mxnop-2-aHMnMH-2,3,4,9-TeTparMApo-1H-nMpp 
ono [3,4-b]xMHO/iMH-1 ,3,9-tpmoh nonynajOT 
HM>KeonncaHHbiM cnoco6oM: 

a. 

6,8-flnxnop-2-aHMnMH-2,3,4,9-TeTparMApo-1H-nM 
ppono[3,4- b] xmhojimh-1,3,9-tpmoh. K 
nepeMeiUMBaeMOM cycneH3MM AHMeTun 5,7- 
Anx/iop-4-rMflpoKCMXHHonMH-2,3-AMKap6oKCnnaTa 
(3,00 r, 9,09 mM) b STaHone (42 Mn) 
Ao6aBnflK>T cj)eHMnrnApa3MH (6,26 Mn, 63,6 mM). 
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riojiyMeHHbiCi 3eneHbiM pacTBop HarpeBaKrr npn 
TeMnepaType KuneHMfl c oopaTHbiM 
xonoAnnbHMKOM 16 m, 3a sto BpeMfl o6pa3yeTcq 
He6onbiuoe KonnnecTBO KpacHoro ocaAKa. 3Ty 
cycneH3MK> oxna>KAaK)T ao KOMHaTHOM 
TeMnepaTypbi npn nepeMewMBaHMM, Bbi3biBan 
AononHMTe/ibHoe oca)KAeHne npoAyicra m 
o6pa30BaHne rycTOM pbi>KeBaTo-KopMMHeBOM 
cycneH3MM. TBepAbie npoAyicrbi co6npaK)T m 
npoMbiBaioT STaHonoM (aTaHonbHbie npoMbiBHbie 
BOAbi coxpaHflK)T). Co6paHHbiw TsepAbiw npoAyKT 
nepeKpncTannn30BbiBafOT H3 aTaHona (1,20 n), 
nonynafl 4)eHMn rn Apa3n HOBy k> conb yKa3aHHoro 
b 3aronoBKe coeAMHeHn« (1,17 r) b BMAe 
pbDKeBaTO-KopuHHeBoro nopoujKa. 3tot npoAyicr 
nepeMeujMBajoT m HarpeBatoT npn TeMnepaType 
KuneHMJR c o6paTHbiM xonoAnnbHUKOM b neA^HOM 
yKcycHOM KucnoTe (15 mh) b TeneHne 2,5 m m 
3aTeM oxnaacAaioT ao KOMHaTHOM TeMnepaTypbi 
npn nepeMeLUMBaHMM. nonyneHHyio opaH^eByto 
cycneH3MK) c^wnbTpyiOT, nonynafl yKa3aHHoe b 
3aronoBKe cx)eAMHeHne (0,629 r, 19%) b BMAe 
opawKeBoro nopoujKa, KOTopbiM cnenca 
3arp«3HeH. AHanMTMHecKMM o6pa3eq yKa3aHHoro 
b 3aronoBKe coeAHHeHun nonynaraT H3 
ocTaBneHHbix paHee 3TaHonbHbix npoMbiBHbix 
boa ctDMnbTpaL^new ocaAKa, o6pa30BaBLuerocn 
nocne Toro, KaK stm npoMbiBHbie BOAbi CToann b 
TeneHMe HecKonbKVix MacoB. 

nepeKpMCTannM3aqki^ 3Toro co6paHHoro 
pbDKeBaTO-KopuMHeBoro nopoujKa (0,126 r) M3 
neAflHow yKcycHOM KMC/iOTbi (2 Mn) fxsei HMCToe 
yKa3aHHoe b 3aronoBKe coeAMHeHne (0,083 r) b 
BMAe opaH>KeBoro nopoujKa, T.nn. 364-367°C; 
MC (CI): 374 (M+H). 

AHann3 AJi« 
C 17 H9CI 2 N303. 0.30H2O.0.10CH3CO2H: 

PaccMMTaHo: C, 53.60; H, 2.61; N,10.90; 

HafiAeHo: C, 53.49; H, 2.77; N, 10.82. 
1 H AMP: 8.53 (s, 1H, cnoco6H. k o6MeHy), 
7.85(d, J=1.94 Tq, 1H), 7.65(d, J=1.94 Tq, 
1H), 7.18(t, J=7.84 Tq, 2H), 6.82(d, J=7.84 
Tq, 3H). 

ripuMep 23. 
7-Xnop- 1 -rnAPOKCM-3-(1 -Hac})Tnn)-3,4 ,5, 1 0- 
TeTparMAponnpnAa3ViHo[4,5-b]xMHonMH-4,10-Ano 

H. 

6-Xnop-2-( 1 -Ha4>TnnaMMHo)-2 ,3,4, 9-TeTparnA 
po-1 H- nnppono[3,4-b]xnHonnH-1 ,3,9-tpmoh 
(1,30 r, 3,34 mM) nepeMetunBatoT b MeTaHone 
(0,65 n) m Ao6aBn^K)T MeTaHcynbcJjoKucnoTy (65 
Mn). KopuHHeByro cycneH3MK) HarpeBaioT npn 
TeMnepaType KMneHMfl c o6paTHbiM 
xonoAMnbHMKOM 16 h, 3a 3to BpeMfl TBepAbie 
npoAyKTbi pacTBopaiOTCfl, o6pa3ya KopuMHeBbiPi 
pacTBop. 3tot pacTBop oxnsDKAaraT ao 
KOMHaTHOM TeMnepaTypbi. flo6aBneHwe nbAa (10 
Mn) aq©t pbDKeBaTO-KopMHHeByio cycneH3Mto, 
KOTopyio nepeMeujMBaioT 1,5 h. CycneH3Mio 
c|)kinbTpyK)T (<|)MnbTpaT coxpaHflioT aji« 
Mcnonb30BaHMfl b llpMMepe 24) m co6paHHbie 
TBepAbie npoAyKTbi npoMbiBawT MeTaHonoM m 
AMSTMnosbiM scfjMpoM, nonynafl yKa3aHHoe b 
saronoBKe coeAMHeHMe (0,560 r, 43%) b BMAe 
cna6o-)KenToro nopoujKa, T.nn. 374-376°C; MC 
(CI): 390 (M+H). 

AHanM3 a™ C 21 H 1 2CIN 3 03» 0,2H 2 O: 

PaccMMTaHo: C, 64.10; H, 3.18; N.10.68; 

HaMAeHo: C, 63.91; H, 3.42; N.10.61. 
1 H fIMP: 13.40 (s, 1H, cnoco6H. k 
o6MeHy), 12.58 (s, 1H, cnoco6H. k o6M6Hy), 
8.35(d, J= 8.70 Tq, 1H), 8.25(d, J=1.76 Tq, 
1H), 8.12-8.07 (m, 2H), 7.74-7.53 (m, 6H). 

HcXOAHblM 
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6-xnop-2-(1-Ha<+j™naMMHO)-2,3,4,9-TeTparMApo-1 
H-nuppono [3,4-b] xhhojimh-1 ,3,9-tpmoh 
nonyMawT KaK onucaHO HMwe: 
a. 

6- Xnop-2-(1-Hac})TMnaMMHO)-2,3,4,9-TeTparnflpo- 
1 H- nnppono[3,4-b]xnHOJiMH-1 ,3,9-tpmoh. 

K nepeMeLUMBaeMOM cycneH3MM 

AMMeTMn-7-xnop-4-rMflpo-KCMXHHonnH-2,3-AMKap 
6oKcnnaTa (2,00 r, 6,80 mM) m 1-HacJ)Tnn 
rnApa3MH ruflpoxnopufla (9,26 r, 47,6 mM) b 
3TaHone (72 Mn) AooaBnaroT TpusTHnaMMH (7,60 
mji), nonynaa KopuMHeBbiM pacTBop. riocne 
HarpeBaHMfl npM TeMnepaType KvineHun c 
06paTHb!M XOJlOflUnbHUKOM b TeMeHMe 4 AHePi, 
paCTBOp OXnaJKflaKDT AO KOMHaTHOfi 

TeMnepaTypw m pa36aBnflK)T 3TMnaLjeTaTOM 
(0,30 n), nonynafl pbimeBaTo-KopuHHeByio 
cycneH3MK). 3Ty cycneH3H*o cfwnbTpyioT, yAanaa 
TBepAbie npoAyKTbi, KOTopwe 0T6pacbiBaK)T. 
3aTeM cjDMJibTpaT BbinMBafOT b STunai^eTaT (500 

Mn), KOTOpbIM npOMblBaK)T XHOpHCTOBOAOpOAHOM 
KMCnOTOM (3 x 500 Mn, 1 H.). ripOMblTblM 
paCTBOp pa36aBJ1HK)T AUSTMHOBblM 3C)DMpOM (250 

mji), nonyMan pbi>KGBaTO-KopMM H8By K) cycneH3Mto. 
TBepAbie npoAyKTbi co6npaK)T, nonynaa 
1-Hact>Tnn rn Apa3 m HOBy hd conb yKa3aHHoro b 
saronoBKe coeAHHeHMfi b BMAe 
pbi>KeBaTO-KopMHHeBoro nopoujKa (2,09 r). 3tot 
npoAyicr HarpeBaioT npn TeivinepaType KuneHMfl c 
o6paTHbiM xonoAnribHUKOM b neAflHOM yKcycHofi 
Kuc/ioTe (50 mji) b TeneHMe 2 nacoB, oxna>KAaK)T 
AO KOMHaTHow TeivinepaTypbi m cfcwnbTpyiOT. 
Co6paHHbie TBepflbie npoAyKTbi npoMbiBatoT 
neA«HOM yKcycHOM KMcnoTOM m AH3TMnoBbiM 
3cf)npoM, nonynaa yKasaHHoe b 3aronoBKe 
coeAMHeHne (1,44 r, 54%)) b bha© 
pbi>KeBaTO-KopMHHeBoro nopoujKa, T.nn. 368°C 
(pasncweHMe); MC (G!): 390 (M+H). 

AHann3 A/ifl C^H^CIN^. 0,30CH 3 CO 2 H: 

PaccwaHo: C, 63.60; H, 3.26 N.10.30; 

HaPtAeHo: C, 63.90; H, 3.43; N, 9.97. 
1 H AMP: 9.06 (s, 1H, cnoco6H. k o6ivieHy), 
8.27-8.22 (m, 2H), 7.92-7.88 (m, 2H), 
7.63-7.52 (m, 3H), 7.41 (d, J=8.17 1H), 
7.27(t, J=7.86 Oj, 1H), 6.80(d, J=7.86 R4, 1H). 

IlpuMep 24. 

7- Xnop-4-mApoKCM-2-(1-Hac})THJi)-1 ,2,5,1 0- 
TeTparMAponMpMAa3MHo[4,5-bJxMHonnH-1,10-AMO 

H. 

<DnnbTpaT, coxpaHeHHbiM ot llpuMepa 23, 
pa36aB/iflK)T boaom (0,75 n) m 3aTeM nacTHHHo 
KOHi^eHTpupyjoT Ha potophom McnapMTene, 
nonynafl KopuHHeByK) cycneH3Mto. TBepAbie 
npoAyKTbi M3 cycneH3HM co6npa»OT n npoMbiBaioT 

BOAOM, MeTaHOJT/flW3THJ10BblM 3(£npOM M 
AMSTHnOBblM SCjDMpOM, nonyMafl KOpMMHeBblM 

nopoiuoK (0,535 r). 3tot npoAyia HarpesaioT 
npn TeMnepaType KuneHMH c o6paTHbiM 

XOnOAHJlbHMKOM B M6TaH0Jie (23 MJl) M 

4)nnbTpyK)T ropflHMM nn* ynanema He 
pacTBopuBUJMXCfl TBepAbtx npoAyKTOB, KOTOpbie 
oT6pacwBaioT. <t>nnbTpaT KOHqeHTpupyioT flocyxa 

M paCTBOpflfOT C STHJiaijeTaTOM (20 Mn). 

flonyMeHHyio cycneH3MK) <J)MnbTpyK>T m 
co6paHHbie TBepAbie npoAyKTbi npoMbiBatoT 
STunaqeTaTOM m flusTunoBbiM 3cf)MpoM, nonynafl 
yKa3aHHoe b 3aronoBKe coeAMHeHMe (0,240 r, 
18%) b BMAe ceporo nopoujKa, T.nn. 335-337°C; 
MC (CI): 390 (M+H). 

AHann3 Ann C 21 H 12 CIN 3 0 3 » 0,60 H 2 O.0,40 
CH3SO3H. 0,20C 4 H 1 oO.O l 15C4H 8 0 2 : 
PaccMMTaHo: C, 58.60; H, 3.88 N, 9.00; 

HaMAeHO: C, 58.37; H, 3.53; N, 9.14. 
1 H AMP: 12.80 (br s, 1H, cnoco6H. k 
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o6MeHy), 12.1 (br s, 1H, cnoco6H. k o6ivieHy), 
8.15-8.03 (br m, 4H), 7.67-7.50 (br m, 6H). 
IlpuMep 25. 

7-Xnop-3-(4-(})Topc})eHMn)-1-rviAPOKCM-3 l 4,5,10- 
TeTparnAponnpMAa3MHo[4,5-b]xMHonMH-4,10-Ano 

H. 

nepeMeujMBaeMyio cycneH3MKD 
6-xjiop-2-(4-c})TopaHnnMH)-2 I 3 J 4,9- 
TeTparnAPO-1 H-nnppono[3,4-b] 
XMHonnH-1,3,9-TpMOHa (1,40 r, 3,90 mM) b 
pacTBope MeTaHona (0,73 n) m 
MeTaHcynbcJx)KvicjioTbi (73 mji) HarpeBajoT npn 
TeMnepaType KuneHun c o6paTHbiM 
XOJlOAMJlbHMKOM 16 h w oxna)KAaJOT ao 
KOMHaTHOM TeMnepaTypw. rionyMeHHyio 
opahwceByjo cycneH3MK) c^mibTpyraT (cjDMnbTpaT 
coxpaHAKDT AJi« Mcnorib30BaHMfl b flpuMepe 26) m 
co6paHHbie TBepAbie npoAyKTbi npoMbiBatoT 
MeTaHO/iOM m AMSTunoBbiM 3c|dhpom, nonywan 
yKa3aHHoe b 3aronoBKe coeAMHeHne (0,374 r, 
27%) b BMAe CBeTno-opaH>KeBoro nopoujKa, T.nn. 

>400°C; MC (CI): 358 (M+H). 

AHariki3 AJin C 17 H9CIN 3 03» H 2 0: 

Pacx^MTaHo: C, 54.30; H, 2.95; N, 1 1 .20; 

HaMAeHo: C, 54.08; H, 2.62; N.10.98. 
1 H ftMP: 13.38 (s, 1H, cnoco6H. k 
o6MeHy), 12.51 (s, 1H, cnoco6H. k o6MeHy), 
8.30(d, J= 8.75 Tm, 1H), 8.22(d, J=1.78 V\\, 
1H), 7.76-7.71 (m, 2H), 7.63(dd, J=1.78, 
8.75 1H), 7.40-7.35 (m, 2H). 

MCXOAHbIM 

6-xnop-2-(4-c|)TopaHMnMH)-2,3,4,9-TeTparMApo-1H 
-nnppono [3,4-b] XMHonnH-1,3,9-TpnoH 
nonyMawT KaK onucaHO HM>Ke: 
a. 

6-Xnop-2-(4-cfjTopaHMnMH)-2,3,4,9-TeTparnAPo-1 
H-nuppono [3,4-bjXMHonwH-l ,3,9-Tp"OH. 

K nepeMeiunBaeMOM cycneH3MM 
AHMeTMJi-7-xnop-4-rMApoKCMXMHonnH- 
2,3-AMKap6oKcmiaTa (2,59 r, 8,79 mM) m 
4-c|DTopc{)eHMn rviApa3MH ruApoxnopnAa (10,00 r, 
61,5 mM) b STaHone (48 Mn) Ao6aBnnioT 
TpusTHnaMMH (9,8 mji, 70,3 mM). nony«neHHbiM 
KopuHHeBbifi pacTBop HarpeBatoT npn 
TeMnepaType Kvinennfl c o6paTHbiM 
xonoAM/ibHMKOM 48 m, oxna>KAaiOT ao komh3thom 
TeMnepaTypw m pa36aBnnK)T STunai^eTaTOM (150 
Mn), nonyna* 6enbiw KpucTannnnecKUM ocaAOK, 
KOTopbiM yAannHDT cjDkinbTpai^kiefi m 
ot 6 pac bi b a jot . cj>nnbTpaT npoMbiBatoT connHow 
KMcnoTOM (3 x 500 Mn, 1 h.), mto Bbi3biBaeT 
oca>KAeHMe b 3TnnaqeTaTH0M cnoe. OcaAOK 
co6npaiOT h npoMbiBaioT nocneAOBaTenbHO 
3Tnnai^eTaT-AM3TnnoBbiM scJjudom m 
AMSTMnoBbiM acjDnpoM, nonynan 4-4)Topct>eHnn 
rnApa3MHOByio conb yKa3aHHoro b 3aronoBKe 
coeAHHeHMfl (2,14 r). 3tot npoAyicr HarpeBaioT 
npn TeMnepaType KuneHun c o6paTHbiM 
xonoAnnbHMKOM b neAflHOM yKcycHOM KucnoTe 
(20 Mn) b TeneHne 2 m. riocne oxna>KAeHMn 
yKcycHOKMcnoro pacTBopa ao komh3thom 
TeMnepaTypbi, o6pa30BaBiun^cn ocaAOK w 
TBepAbie npoAyKTbi co6npaK>T, nonyMaa 
yKa3aHHoe b 3aronoBKe coeAMHeHMe (1,48 r, 
47%)) b BMAe )KenToro nopouiKa, T.nn. 
390-392 °C; MC (CI): 358 (M+H). 

AHanM3 Ann C 17 H9CIFN 3 03« 0,40 H 2 Q: 

PaccMMTaHo: C, 55.95; H, 2.71 N, 11.51; 

HaMAeHo: C, 56.01; H, 2.67; N, 11.54. 
1 H AMP: 13.78 (br s, 1H, cnoco6H. k 
o6MeHy), 8.52 (s, 1H, cnoco6H. k o6MeHy), 
8.22(d, J=8.71 l"L4, 1H), 7.89 (d, J=2.01 V\\ t 
1H), 7.58(dd, J=2.01, 8.71 1H), 
7.05-6.98(m, 2H), 6.89-6.85 (m, 2H). 
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ripuMep 26. 
7-Xnop-2-(4-cf)Topct)eHMn)-4-rnflpoKCM-1 ,2,5, 
1 0-TeTparnflponnpMfla3MHo[4,5-b]XMHonnH-1 , 1 O-a 

MOH. 

On/ibTpaT, coxpaHeHHbiM ot llpMMepa 25, 
pa36aBiiqK)T BOflotf (0,800 n), nonyMa^ 
CBeT/io-3eneHyK) cycneH3n»o, KOTopyio 
nepeMeLUMBawT 3 m. CycneH3HK> cfcmibTpyK>T m 
co6paHHbie TBepAbie npoflyKTbi npoMbiBaiOT 

BOflOM, MeTaHOfl/flM3THnOBblM 3C|DMpOM H 

flMSTMnoBbiM 3cf)MpoM, nonynaa yKa3aHHoe b 
3aronoBKe coeflMHeHne (0,910 r, 65%) b BMfle 
ceporo nopoiuKa, T.nn. 353-356°C; MC (CI): 
358 (M+H). 

AHann3 nnn C 17H 9 CIFN 3 03» 2,00 H 2 O«0,06 
CH3SO3H: 

PaccMMTaHo: C, 51.30; H, 3.34; N.10.52; 

Haifaem: C, 5158; H, 3.00; N.10.47. 
1 H AMP: 1195 (br s, 1H, choco6h. k 
o6MeHy), 12.50 (br s, 1H, cnoco6H. k 
o6MeHy), 8.15 (br d, J=8.26 Tq, 1H), 8.07 
(br s, 1H), 7.58(br s,2H), 7.43 (br d, 
J=8.26 R4, 1H), 7.29-7.24(br m, 2H). 

ripuMep 27. 

3-(4-BpoM(})eHMn)-7-xnop-1-rMflpoKcn-3,4,5, 1 0- 
TeTparwflponnpMfla3HHO[4,5-b]XMHonMH-4,10-AMO 

H. 

nepeMeujMBaeMyio cycneH3Mfo 
2-(4-6poMaHnnnH)-6-xnop-2,3,4 l 9-TeTparnflpo-1H 

- nnppono[3,4-b] XMHonnH-1,3,9-TpnoHa (1,00 
r, 2,39 mM) b pacTBope MeTaHona (500 Mn) m 
MeTaHcynbcjDOKMcnoTbi (50 win) HarpeBaioT npn 
TeMnepaType KMneHM* c o6paTHbiM 

XOflOflMflbHUKOM 16 H m oxna>KAaiOT AO 

KOMHaTHOM TeMnepaTypbi. nonyneHHyio xemy\o 
cycneH3MK) 4)nnbTpyK)T (c+jMnbTpaT coxpaHnioT 
An* ncnonb30BaHMfl b ripwviepe 28). Co6paHHbte 
TBepflbie npoflyKTbi npowibiBaioT MeTaHonoM m 
3aTeM fluaTunoBbiM actwpoM, nonyMan yKa3aHHoe 
b 3aronoBKe coeflHHeHne (0,222 r, 22%) b Bv\f\e 
wemoro nopoiuKa, T.nn. >400°C; MC (CI): 420 
(M+H). 

AHann3 A/ifl C-iyHgBrCINaOa. 0,30 H 2 Q: 

PaccMMTaHo: C, 48.15; H, 2.28; N, 9.91; 

HawfleHo: C, 48.15; H, 2.36; N, 9.88. 
1 H AMP: 13.36 (s, 1H, cnoco6H. k 
o6Meuy), 12.51 (s, 1H, cnoco6H. k o6MeHy), 
8.25 (d, J=8.73 Tlj, 1H), 8.19 (d, J=155 
1H), 7.75-7, 67(m, 4H), 7.60 (dd, J=1.55, 
8.73 1H). 

Mcxoahwm 

2-(4-6poMaHMnnH)-6-xnop-2 ,3,4, 9-TeTparnApo- 1 H 
nnppono[3,4-b] xnHonnH-1 ,3,9-tpmoh 
nonyMawT npuBefleHHbiM Huwe cnoco6oM: 
a. 

2-(4-BpoMaHnnnH)-6-xnop-2,3,4,9-TeTparMflpo1H 

- nnppono[3,4-b] xMHonnH-1,3,9-TpMOH. 

K nepeMeujMBaeMOM cycneH3MM flMMeTMn 
7-xnop-4-rnflpoKCMXMHonnH- 2,3-flMKap6oKCnnaTa 
(1,90 r, 6,40 mM) m 4-6poM(+jeHMn mflpa3MH 
rMApoxnopufla (10,00 r, 44,7 mM) b 3TaHone 
(35 Mn) Ao6aBnaiOT TpH3TnnaMMH (7,1 Mn, 51,1 
mM). rionyMeHHbiM KopuMHeBbiM pacTBop 
HarpeBaioT npn TeMnepaType KwneHMfl c 
o6paTHbiM xonoflnnbHMKOM 22 m, 3a sto BpeMfl 
o6pa3yeTCfl pbDKeBaTO-KopuHHeBbiw ocaflOK. 3Ty 
cMecb oxna*AaK)T ao KOMHaTHOM TeMnepaiypw m 
4>nnbTpy»OT, nonyMas 4- 6poMcj>eHMn 
rnApa3HHOBy»o conb yKa3aHHoro b 3aronoBKe 
coeAMHeHM^ b burb 6enoro nopoiuKa (1,69 r). 
3tot npoAyKT HarpeBaioT npn TeMnepaType 
KwneHUfl c o6paTHbiM xonoAnnbHMKOM b neAflHofi 
yKcycHOM KucnoTe (20 Mn) b TeneHMe 3 h m 
oxna>KAaiOT ao komh3thom TeMnepaTypbi. 
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nonyMeHHyra pbDKeBaTO-KopMHHeByio cycneHsnto 
CjjMJlbTpyJOT m TBepAbie npoAyKTbi npOMblBa»OT 
neA^HOM yKcycHOM KMcnoTOM m 3aTeM 
AMSTunoBbiM 3#MpoM, nonynaa yirasaHHoe b 
3aronoBKe coeAMHeHne (1,15 r, 43%) b bma© 
pbDKeBaTo-KopuHHeBoro nopotuxa, T.nn. 
393-394 °c; MC (CI): 420 (M+H). 

AHanM3 A^n C 17 H9BrCIN 3 03« 0,30 H 2 0: 

PaccMMTaHo: C, 48.77; H, 2.17 N.10.04; 

HafiAeHo: C, 48.52; H, 2.26; N.10.00. 
1 H AMP: 13.84 (br s, 1H, cnoco6H. k 
o6MeHy), 8.71 (s, 1H, cnoco6H. k o6MeHy), 
8.23 (d, J=8.63 1H), 7.89 (d, J=198 V\\ t 
1H), 7.58(dd, J=198, 8.63 V\\ t 1H), 7.32 (d, 
J=8.70 2H), 6.84(d, J=8.70 Vi\, 2H). 

ripuMep 28. 
2-(4-BpoMc{)eHMn)-7-xnop-4-rMApoKCH-1 ,2,5, 1 0- 
TeTparnAponnpMAa3MHO[4,5-b)xMHonMH-1,10-AMO 

H. 

OunbTpaT, coxpaHeHHbiM ot ripuMepa 27, 
pa36aBn«K)T boaom (550 Mn), nonynan 
pbUKeBaTO-KopuHHeByto cycneH3nto, KOTopyio 
nepeMeiuMBatoT 2 h. CycneH3wo (+jnnbTpyK)T m 
npoMbiBaioT nocneAOBaTenbHO boaom, 
MeTaHon/AM3TkinoBbiM ac+jupoM m A^^TunoBbiM 
acfjkipoM, nonynaa yKaaaHHoe b 3aronoBKe 
coeAMHeHne (0,716 r, 72%) B bma© 
pbDKeBaTO-KopMMHeBoro nopoiuKa, T.nn. 
359-361 o C; MC (C|): 4 20 (M+H) 

AHann3 Anfl C 17 H9BrCIN303» 1,30 H 2 0: 

PaccMMTaHo: C, 46.20; H, 2.64; N, 9.51; 

HaMAeHo: C, 46.26; H, 2.66; N, 9.37. 
1 H AMP: 12.60 (br s, 1H, cnoco6H. k 
o6MeHy), 1195 (br s, 1H, cnoco6H. k 
o6Me H y), 8.16 (d, J=8.61 1H), 8.06 (d, 
J=167 V\\ t 1H), 7.64(d, J=8.78 Vu, 2H), 7.55 
(d, J=8.78 T 4) 2H), 7.43 (d, J=8.61 fi^, 1H). 

ripuMep 29. 
7-Xnop- 1 -rnApoKCM-3-(2-MeTOKCnc})eHMn)-3,4,5, 
1 0-TeTparMAponnpMAa3MHo[4,5-b]xMHonMH-4,1 0-a 

MOH. 

nepeMewMBaeMyK) cycneH3Mto 
6-xnop-2-(2-MeTOKCMaHMnMH)-2,3,4,9- 
TeTparMApo-1 H-nMppono[3,4-bl 
XMHonMH-1,3,9-TpMOHa (1, 78 r, 4,81 mM) b 
pacTBope MeTaHona (285 Mn) m 
MeTaHcynbc|)OKMcnoTbi (89 Mn) HarpeBatoT npM 
TeMnepaType KMneHMfl c o6paTHbiM 
xonoAM n bH m ko m 8 m, 3a sto BpeMfl o6pa3yeTc« 
pbi)KeBaTO-KopMHHeBbiM ocaAOK. rionyMeHHyK) 
cycneH3MK) oxna>KAaK)T ao KOMHaTHOM 
TeMnepaTypbi m nepeMeaiMsaioT 16 h. 
CycneH3MK) c+jMnbTpyioT (<+jMnbTpaT coxpaH^ioT 
Ana Mcnonb30BaHM« b ripMMepe 30), co6paHHbie 
TBepAbie npoAyicTbi npoMbieaioT MeTaHonoM m 
AM3TMnoBbiM 34>mdom, nonyMaa yKa3aHHoe b 
3aronoBKe coeAMHeHMe (0,889 r, 50%) b bmao 
jKemoro nopoiuica, T.nn. 356-359°C; MC (CI): 
370 (M+H). 

AHanM3 pj\* Ci 8 H 12 CIN 3 0 4 « 1,20 CH 3 OH: 

PaccMMTaHo: C, 56.50; H, 4.15; N.10.30; 

HaMAeHo: C, 56.50; H, 4.15; N.10.55. 
1 H 9\UP\ 13.34 (s, 1H, cnoco6H. k 
o6MeHy), 12.45 (s, 1H, cnoco6H. k o6MeHy), 
8.30 (d, J=8.61 1H), 8.21 (s, 1H), 7.63 
(d, J=8.61 ri\ t 1H), 7.48 (t, J= 8.10 Tu, 
1H), 7.40 (d, J=7.46 rq, 1H), 7.23 (d, 
J=8.10 Tu, 1H), 7.10 (t, J=7.46 Tu, 1H), 
3.77 (s, 3H). 

HCXOAHblM 

6-xnop-2-(2-MeTOKCMaHMnMH)-2,3,4,9-TeTparMApo 
-1 H- nMppono[3,4-b]XMHonMH-1 ,3,9-tpmoh 
roTOBAT cneAyiotMMM cnoco6oM: 
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6- X^op-2-(2-MeTOKCMaHnnMH)-2,3 1 4 l 9-TeTparnflpo 
-1 H-nnppono[3, 4-b)xnHonnH-1 ,3,9-TpnoH. 

K nepeMeuiHBaeMOM cycneH3MM 
flMMeTnn-7-xnop-4-rnflpoKCM' 
XMHonnH-2,3-flMKap6oKcnnaTa (0,218 r, 0,74 
mM) m 2-M8TOKcncj)eHM/i rnflpa3MH ruflpox/iopufla 
(0,900 r, 5,20 mM) b STaHone (4 mji) 
Ao6aBnflK)T TpnaTunaMMH (0,83 Mn, 51,9 mM). 
flonyMeHHbiM KopuHHeBbiw pacTBop HarpeBaioT 
npn TeMnepaType KMneHMfl c o6paTHbiM 
xonoAnnbHUKOM 22 m. PacTBop oxna>KflaK)T ao 
KOMHaTHOM TeMnepaTypbi m b pe3y/ibTaTe 
oca>KAeHHfl o6pa3yeTca cycneH3n« 
pbi)KeBaTo-KopMHHeBoro i^Beia, KOTopyK) 
nepeMeiunBawT 16 m. CycneH3mo qbunbTpyioT m 
co6paHHbifi TBepflbiw npoayKT OT6pacbiBaK)T. 
OmibTpaT pa36aBnflK)T 3TMnaqeTaTOM (50 Mn) m 

npOMblBaiOT XnopMCTOBOflOpOflHOM KMCHOTOM (3 X 
50 Mn, 1 H.) M paCTBOpOM COJ1M (50 MJl). 

KoHqeHTpaqn* npoMbiToro pacTBopa b TOKe 
ra3oo6pa3Horo a30Ta aaei pbi>KeBaTo- 
KopvmHeBbiM nopoujoK (0,527 r). 3tot npoflyia 
HarpeBaioT npn TeMnepaType KMneHMfl c 
o6paTHbiM xonoflnnbHUKOM b neAflHOM yKcycHofi 
KkicnoTe (5 mji) 2 m, nonynan rycTyio 
pbDKeBaTo-KopMMHeByK) cycneH3MK). 3Ty 

CyCneH3MK) OX/ia)KflaK)T flO KOMHaTHOM 

TeMnepaTypbi w nepeMewMBaiOT 16 m. 
CycneH3Mio cjwnbTpyioT m co6paHHbie TBepflbie 
npoflyicrbi npowibiBa»OT nefl^HOM yKcycHofi 

KUCHOTOM M 3aTeM AHOTM/lOBblM SCjDMpOM, 

nonynafl pw>KeBaTO-KopMHHeBbiM nopoiuoK (0,378 
r). 3tot npoflyKT nepeMeiuMBaiOT b pacTBope 
BOAbi (5 mji) m MeTaHona (1 Mn), nonynafl 
pbDKeBaTO-KopuMHeByK) cycneHSMio, KOTopyK) 
nepeMeujMBaK)T 16 m. CycneH3MK) 4>nribTpyiOT m 
co6paHHbie TBepAbie npoAyKTbi npoMbiBaiOT 
nocnenoeaTe/ibHo boaom, MeTQHonoM m 3aieM 
AM3TnnoBbiM 3c|dmpom yKa3aHHoe b 3aronoBKe 
coeflMHeHne (0,126 r, 46%) b BHAe 
pbi>KeBaTo-KOpMHHeBoro nopoLUKa, T.nn. 390°C 
(pa3Ji.); MC (CI): 370 (M+H). 

AHann3 Ana C 18 H 1 2CIN 3 0 4 . 0,20 H 2 0: 

PaccMm-aHo: C, 57.90; H, 3.35; N, 11.25; 

HaMAeHo: C, 57.92; H, 3.48; N, 10.93. 
1 H AMP: 13.80 (br s, 1H, cnoco6H. k 
o6MeHy), 8.23 (d, J=8.67 l"q, 1H), 7.89 (d, 
J=1.98 r\\, 1H), 7.79(s, 1H, cnoco6H. k 
o6MeHy), 7.58 (dd, J=1.98, 8.67 Rj, 1H), 
6.97 (d, J=7.62 Tq, 1H), 6.80-6.73 (m, 3H), 
3.86 (s, 3H). 

(IpMMep 30. 

7- Xnop-4-rnflpoKcn-2-(2-MeTOKCMct)eHHJi)- 1,2,5, 

1 0-TeTparMAponnpnAa3MHO[4,5-b]XMHOJiMH-1 ,1 0-A 

MOH. 

<DnribTpaT, coxpaHeHHbiM ot llpMMepa 30, 
pa36aBJiflK>T boaom (600 Mn), nonynafl 
pbi>KeBaTO-KopviHHeByK) cycneH3MK>, KOTopyio 
nepeMeujMBatoT npn 0°C b TeneHne 1 m 
cfemibTpyioT, yAanflfl TBepAbie npoAyKTbi. 

CDn/lbTpaT HaCTMHHO KOHL^eHTpkipyfOT B TOKe 

ra30o6pa3Horo a30Ta, nonynaq 6enyio 
cycneH3MK>. 3Ty cycneH3nra (JwnbTpyioT m 
Ha3BaHHbie TBepflbie npoAyKTbi npOMblBaiOT 
boaom, nonyMaa yKa3aHHoe b 3aronoBKe 
coeAMHeHne (0,347 r, 19%) b BMAe 6enoro 
nopotUKa, T.nn. 347-349°C; MC (CI): 370 (M+H). 

AHanM3 ah* C i8Hi2CIN 3 0 4 . 1,30 
H 20,0,1 OCH3SO3H: 

PaccHMTaHo: C, 54.00; H, 3.75; N, 10.43; 

HawfleHo: C, 54.07; H, 3.33; N,10.41. 
1 H AMP: 12.68 (br s, 1H, cnoco6H. k 
o6MeHy), 12.00 (br s, 1H, cnoco6H. k 
o6MeHy), 8.16 (d, J=8.61 Tq, 1H), 8.07 (s, 



1H), 7.48- 7.40 (m, 2H) t 7.32 (d, J= 7.59 
Tq, 1H), 7.16 (d, J=8.31, fq, 1H), 7.05 (t, 
J=7.59 fq, 1H), 3.75 (s, 3H). 

ripuMep 31. 
7-Xnop-4-rHApoKCM-2-(2-rnApoKCnq*)eHMJi)- 
5 1 ,2,5,1 0-TeTparMAponnpMAa3MHO[4,5-b]xMHOJiMH-1 
,10-ahoh. 

PacTBop 

7-xnop-4-rnApoKCM-2-(2-MeTOKCMc})eHMn)- 1 ,2 ,5, 1 0 
- TeTparMAPonnpnAa3MHo[4,5-b] 
1Q XMHonnH-1,10-AMOHa (0,288 r, 0,78 mM) b 
MeTaHcynbqboKMC/ioTe (5 Mn) HarpeBaioT npn 

140 °C 7 H M OXJia>KAatOT AO KOMHaTHOM 

TeMnepaTypbi. KopMHHeBbiti pacTBop 
pa36aBnnK)T boaom (5 Mn), hto Bbi3biBaeT 
3K30TepM unecKM m pa3orpeB AO 80°C H 
15 BbinaAeHne ocaAKa c o6pa30BaHneM KopuHHeBOM 
cycneH3MM. 

3Ty cycneH3HK) pa36aBnflK)T 3aTeM boaom (10 
Mn) n qbunbTpyioT. Co6paHHbie TBepAbie 
npoAyKTbi npoMbiBaK>T boaom (25 win) m 

AM3TMnOBblM SqbMpOM, HTO f\aei KOpMHHeBbIM 

TBepAbiM npoAyKT (0,23 r). 3tot npoAyKT 
cycneHAMpyioT b BOfle (13 Mn) m Ao6aBnnK)T 
pacTBop rMApooKMCM xonMHa (45 Bec.% b 
MeTaHone, 0,5 Mn), nonynaa KopMHHeBbiM 
pacTBop. 3tot pacTBop HarpeBaraT ao 50°C b 

25 TeMeHMe 2mm oxnawaioT ao KOMHaTHOM 
TeMnepaTypbi. flo6aBn«K)T conflHyio KMcnoTy (5 
Mn, 1 h.), nonyMan cepyw cycneH3MK>. 3Ty 
cycneH3M»o qbMnbTpyioT m co6paHHbie TBepAbie 
npoAyKTbi npOMblBaiOT boaom m 3aTeM 
AMSTMnoBbiM sqbMpoM, nonynafl yKa3aHHoe b 

30 3aronoBKe coeAMHeHMe (0,225 r, 81%) b bma@ 
ceporo nopoLUKa, T.nn. >400°C; MC (CI): 356 
(M+H). 

AnanM3 arm C 17 HioCiN304« 0,80 
H2O.0,10C 4 H 10 O: 
35 PaccHMTaHo: C, 55.35; H, 3.36 N, 11.13; 
HaMAeHo: C, 55.53; H, 3.00; N, 10.89. 
1 H 51MP: 12.68 (s, 1H, cnoco6H. k 
o6MeHy), 12.01 (s, 1H, cnoc6H. k o6MeHy), 
9.53(5, 1H, cnoco6H. k o6MeHy), 8.16 (d, 
J=8.18 Tq, 1H), 8.06 (s, 1H), 7.46 (d, 
40 J=8.18, Tq, 1H), 7.23 (m, 2H), 6.95 (d, 
J=7.80 Tq, 1H), 6.87 (t, J=7.17 Tq, 1H). 

npMMep 32. 
7-Xnop-4-rMApoKCM-3-(3-MeTOKCMO>eHMn)-3,4,5, 
1 0-TeTparMAPonMpMAa3MHo[4,5-b]xMHonMH-4, 1 0-a 

w nepeMeiuMBaeMyio cycneH3Mio 

6-xnop-2-(3-MeTOKCMaHMnMH)-2,3,4,9-TeTparMApo 
-1 H- nMppono[3,4-b]xMHonMH-1 ,3,9-TpMOHa (1 , 
85 r, 5,00 mM) b pacTBope MeTaHona (0,93 n) 
m MeTaHcynb(tx)KMcnoTbi (93 Mn) HarpeBaioT npM 

50 TeMnepaType KMneHMfl c o6paTHbiM 
xonoAMnbHMKOM 16 m, nonyMan 
pbi)KeBaTO-KopMMHeByio cycneH3Mio. 3Ty 
cycneH3Mio oxnawaioT ao KOMHaTHOM 
TeMnepaTypbi m nepeMeuiMBaioT 24 m. 
CycneH3MK> cfjMnbTpyioT (4>MnbTpaT coxpaH^ioT 

55 AJifl Mcnonb30BaHMfl b ripMMepe 33), co6paHHbie 
TBepAbie npoAyKTbi npOMblBaiOT MeTaHonoM m 
3aTeM AH3TMnoBbiM sqbMpoM, mto AaeT 
yKa3aHHoe b 3aronoBKe coeAMHeHMe (0,385 r, 
21%) b BMAe pbi>KeBaTO-KOpMMHeBoro nopoiuKa, 
T.nn. 393-395°C; MC (CI): 370 (M+H). 

60 AHanM3 AJi* C 18 H 12 CIN304. 0,50 H 2 O»0,05 
CH 3 OH: 

PaccHMTaHo: C, 57.00; H, 3.50; N, 11.05; 

HaMAeHo: C, 56.73; H, 3.11; N, 10.98. 
1 H AMP: 13.35 (s, 1H, cnoco6H. k 
o6MeHy), 12.47 (s, 1H, cnoco6H. k o6MeHy), 
8.28 (d, J= 8.75 fq, 1H), 8.20 (d, J=1.83 
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l"q, 1H), 7.60 (dd, J=1.83, 8.75 rq, 1H), 
7.47-7.42 (t, J=8.06 rq, 1H), 7.28-7.26 (m, 
2H), 7,01 (dd, J= 1.38, 8.06 rq, 1H), 3.81 (s, 3H). 

McXOAHblP) 

6-xnop-2-(3-MeTOKCMaHMnnH)-2,3,4,9-TeTparMflpo 
-1 H-nwppono [3,4-b]xnHonwH-1 ,3,9-TpuoH 
nonynajoT cneAyiomMM cnocoGoivi: 
a. 

6- Xnop-2-(3-MeTOKCMaHnnnH)-2,3 f 4 l 9-TeTparMflpo 
-1 H- nnppojio[3,4-bJxMHonMH-1 ,3,9-TpnoH. 

K nepeMeiuMBaeMOM cycneH3nn 
flMMeTi4n-7-xjiop-4-rnApo-KCMXMHonMH-2,3-AMKap 
6oKCnnaTa (4,61 r, 15,6 mM) m 3-M6TOKCno>eHmi 
rvtflpa3MH ruflpoxnopufla (19,10 r, 109 mM) b 
STaHone (84 mji) flo6aBJifliOT TpnaTunaMHH (17,4 
mji, 125 mM). nonyMeHHbiM KopuHHeBbiM pacTBop 
HarpeBatoT npn TeMnepaType KvineHHfl c 
o6paTHbiM xonoAnribHUKOM 40 m m oxnawAaioT ao 
KOMHaTHOM TeMnepaTypbi. flo6aB/iflK)T 
3THJiaqeTaT (430 mji) nr\n nojiyneHHfl pbiweBaTo- 
KopuHHeBOM cycneH3MM. 3Ty cycneH3Mio 
4)nnbTpyK)T AJifl yAaneHwa TBepAbix npoAyicroB, 
KOTopbie 0T6pacbiBaK)T. (DmibTpaT npoMbiBaioT 

XJlOpHCTOBOAOpOAHOM KMC/IOTOM (3 X 750 MJI, 1 

h.), hto Bbi3biBaeT ocawAemie STunaqeTaTHoro 
cnoa. 3tot 3TnnaueTaTHbiM pacTBop cfmibTpyiOT, 
nonynafl pbi>KeBaTO-KopnHHeBbiM TBepAbifi 
npoAyKT (0,940 r). <J>mibTpaT coxpanmiOT. 
06"beAMHeHHbie xnopucTOBOAopoAHbie 
npoMbiBHbie BOflbi noBTopHo 3KCTpampy»OT 

3TMJiai^eTaTOM H 3TM SKCTpaKTbl o6"beAMHHK)T c 

ocTaBneHHbiM paHee STHJiaqeTaTHbiM 
4>mibTpaTOM. 3tot pacTBop KOHi^eHTpupyioT, 
nonynafl TBepAbifi npoAyKT, KOTopbiM pacTupawT 
c AH3TnnoBbiM 3cf)Mp/3TMJiaL4eTaTOM, nonyMan 
pbDKeBaTO-KopuHHeByio cycneH3WO. 3Ty 
cycneH3M»o cjDMJibTpytoT, mto AaeT BTopyio 

nopMMK? pb!?K8B3TO=KOpH'-{KeBOrO TBepAoro 

BeiAecTBa (1,60 r). OmibTpaT KOHqeHTpw pyioT ao 
TBepAoro npoAyicra c AH3THJiOBbitf 
scJwp/sTmiaqeTaTOM, nonynan cycneH3ino. 3Ty 
cycneH3MK) cjannbTpyioT, nonyMan TpeTwfi c6op 
pbi>KeBaTo-KopnMHeBoro TBepAoro npoAyicra (0,70 
r). TBepAbie npoAyKTbi coxpaHeHHbie nocne 
BbiLueonncaHHbix cj)HJibTpaqnfi o6"beAHHHK)T 
(3,24 r) m HarpeBaioT npn TeMnepaType KnneHM« 
c o6paTHbiM xonoAnnbHMKOM b neAflHOM 
yKcycHOM KMcnoTe (32 mji) b TeHeHne 3 m. 
nonyMeHHyjo cycneH3Mio oxna>KAaioT ao 
KOMHaTHOM TeMnepaTypbi m nepeMeujMBaiOT 16 m. 
3Ty cycneH3nra c|DMnbTpyK)T m co6paHHbie 
TBepAbie npoAyKTbi npoMbiBaioT JieAflHofi 

yKCyCHOfi KMCHOTOM M 3aTeM A^STHJlOBblM 

3cf)MpoM, nonynafl yKa3aHHoe b 3aronoBKe 
coeAMHemie (1,93 r, 33%) b buab 
pbi)KeBaTo-KopnHHeBoro nopoiuKa, T.nn. 369°C 
(pa3n.); MC (CI): 370 (M+H). 

AHaJiM3 a^« C 18 H 12 CIN 3 0 4 » 0,50 H2O: 
PaccHHTaHo: C, 57.10; H, 3.46; N, 11.10 
HaMAeHo: C, 57.21; H, 3.53; N.10.86. 
1 H AMP: 13.75 (br s, 1H, cnoco6H. k 
o6MeHy), 8.51 (br s, 1H, cnoco6H. k o6MeHy), 
8.23(d, J=8.69 rq, 1H), 7.89(d ( J=1.87 rq, 
1H), 5.58 (dd, J=1.87, 8.69 rq, 1H), 7.08 
(t, J=7.96 rq, 1H), 6.42-6.39 (m, 3H), 3.69 (s, 3H). 
ripuMep 33. 

7- XJiop-4-rnApoKCM-2-(3-MeTOKCHC})eHMn)-1 ,2,5,1 0 

TeTparMAponnpMAa3MHO[4,5-b]XMHOJiMH-1 , 1 0-aho 
h. 

OmibTpaT, Hencnonb30BaHHbiw m 
coxpaHeHHbiM ot llpuMepa 32, pa36aBJiflK)T 
BOAOM/nbAOM (1,0 n), nonynafl KopMHHeByK) 
cycneH3MK>, KOTopyio nepeMewviBaioT 16 h. 
CycneH3MK) a>MJibTpyK)T w co6paHHbie TBepAbie 
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npoAyKTbi npoMbiBa»OT boaom m 3aTeM 
AMSTMJioBbiM sc^mdom, nonyHafl yKa3aHHoe B 
3arojiOBKe coeAMHeHkie (1,04 r, 56%) b bma© 
pbDKeBaTo- KopuMHesoro nopoiuKa, T.nn. 
312-315 o C; MC (C|): 37 0 (M+H). 

AHajiM3 a^« C 18 H 12 CIN 3 0 4 * 0,20 H 2 O»0,10 
CH3SO3H: 

PaccmiTaHo: C, 56.80; H, 3.37; N, 10.97. 

HaMAeHo: C, 56.90; H, 3.55; N, 10.93. 
1 H ^MP: 8.17 (d, J=8.64 Tq, 1H), 8.06 
(d, J=1.71 Tq, 1H), 7.43 (dd, J= 1.71, 8.64 
Tq, 1H); 7.36 (t, J=8.49 Tq, 1H), 7.15-7.12 
(m, 2H), 6,93 (d, J= 8.49 Tq, 1H), 3.79 (s, 3H). 

ripuMep 34. 

7-Xnop-4-n4ApoKCM-2-(3-rviApoKCMct)eHMJi)-1,2,5, 
1 0-TeTparMAponMpMAa3MHo[4,5-b]XMHOJiMH-1 , 1 0-a 

HOH. 

PacTBop 

7-Xnop-4-rviApoKCM-2-(3-MeTOKCM(})eHMJi)-1 ,2,5,1 0 
- TeTparMAponnpMAa3MHO[4,5-bJ 
XMHOJiMH-1,10-AHOHa (0,600 r, 1,62 mM) b 
MeTaHcynbc}x)KMcnoTe (12 mh) HarpeBatoT npn 
130-140°C 3,5 h ki oxna>KAaK)T ao KOMHaTHOM 
TeMnepaTypbi. KopuMHeBbiM pacTBop 
pa36aBJiflK)T boaom (36 mji), hto Bbi3biBaeT 
3K30TepMimecKoe BbiAeneHne Tenna m 
BbiAeneHne ocaAKa, o6pa3yiou4ero KopwHHeByio 
cycneH3Mio. 3Ty cycneH3Mio cJjmibTpyiOT m 
nojiyneHHbie TBepAbie BeiAecTBa npoMbiBaioT 
boaom (50 mji) m AUSTunoBbiM sc^npoM, nojiynafl 
KopuHHeBbiM TBepAbiM npoAyKT (0,447 r). 3tot 
npoAyKT cycneHAnpyioT b Bofle (26 mji) m 
Ao6aBJi«K)T pacTBop ruApooKMCM xonnHa (45 Bee. 
% b MeTaHOJie, 1,5 mji), nonynafl KopuHHeBbiw 
pacTBop. 3tot pacTBop HarpeBaioT ao 50°C 3 h 
m oxjia>KAaK)T ao KOMHaTHofi TeMnepaTypbi. 
flo6aBnflK)T xjiopucTOBOAopoAHyio KucnoTy (10 
mji, 1 h.) m nojiynaiOT KopMMHeByio cycneH3Mio, 
KOTopyio cfjmibTpyiOT. Co6paHHbie TBepAbie 
npoAyKTbi npoMbiBaioT boaom m 3aTeM 
AMSTunoBbiM scjDnpoM, nonynafl KOpMHHeBblM 
nopoujoK (0,302 r). 3tot KopMHHeBbiM nopoiuoK 
cycneHAnpyKDT b MeTaHOJie m nojiyneHHyio 
cycneH3Mio KOHqeHTpupyioT ao ocTaioiqerocfl 
KopuHHeBoro TBepAoro npoAyicra. TBepAbiM 
npoAyKT cycneHAnpyioT b MeTaHOJie m 
KOHqeHTpupyiOT Asa AononHHTejibHbix pa3a, 
nojiynafl yKa3aHHoe b 3aronoBKe coeAMHeHne 
(0,260 r, 45%) b BMfle KopuHHeBoro nopoiuKa, 
T.nn. 333°C (pasn.); MC (CI): 356 (M+H). 

AHann3 Ai* C 17 H 10 CIN3O4» 1,0 H 2 O«1,40 
HCL: 

PaccMMTaHo: C, 48.1; H, 3.18; N, 9.89 
HaMAeHo: C, 48.5; H, 3.16; N, 9.45. 
1 H fIMP: 9.6(br s, 1H, cnoco6H. k 
o6MeHy), 8.15(br s, 1H), 8.06(br s, 1H), 
7.46(br s, 1H), 7.23(br s, 1H), 6.95(br s, 
1H), 6.75(brs, 1H). 
flpuMep 35. 

7-Xnop-4-rMApoKCM-2-(4-Tpnct)TopMeTOKCM4)eHMJi) 
-1, 

2 l 5,10-TeTparMAponnpMAa3MHo[4,5-b]xMHonnH-1 > 1 
0-amoh. 

K nepeMeiUMBaeMOM cycneH3MM 
3-Kap6oMeTOKCM-7-xnop-4-rMAPo- 

KCMXMHOnMH-2-Kap60HOBOM KMCJIOTbl 

N-2-(4-Tpn<4)TopMeTOKCHc}3eHmi)- niApa3MAa (600 
Mr, 1,3 mM) b MeTaHone (85 mji) npn 
TeMnepaType oKpy^aioinew cpeAbi Ao6aBJiflK)T 
MeTaHcyribct50KMCJioTy (3 mji). PeaKquoHHyio 
cMecb HarpeBaioT npn TeMnepaType KvineHMfl c 

06paTHblM XOJlOAMJIbHUKOM 68 H, 3a 3TO BpeMfl 

o6pa3yeTcq He6onbiuoe KontmecTBo ocaAKa. 
TBepAbM npoAyKT yAaJiflMDT <t)nnbTpaqnefi. 
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flo6aBn«K)T BOfly (150 mji) k 4>nribTpaTy, 
nonynafl cBemyio cycneH3Hio, KOTopyto 
oTflenflKDT BaKyywiHOM #nnbTpai4neM n cyiuaT HaA 
nflTMOKMCbJo cfxxxjDopa, nonynafl yKa3aHHoe b 
aaronoBKe coeflHHeHne (467 Mr, 84%) b BMfle 
TBepfloro Beu^ecTBa nepcMKOBoro LjBeTa, T.nn. 
320-322°C; MC (CI): 424 (M+H). 

AHanna ad« C 18 H 9 N30 4 F3CL 0,8 H2O: 
PaccMMTaHo: C, 49.34; H, 2.44; N, 9.59 
HaifaeHo: C, 49.01; H, 2.10; N, 9.55. 
1 H AMP: 12.07(br s, 1H, cnoco6H. k 
o6MeHy), 8.16(d, J=8.64 Tq.-IH), 8.06(5, 
1H), 7.71 (d, 2H, J=8.82), 7.45-7.50 (m, 3H). 

HCXOflHblM 

3-Kap6oMeTOKCM-7-xjiop-4-rnflpoKCMXMHonMH-2-Ka 

p60HOBOM KUCriOTbl 

N-2-(4-Tpnc|)TopMeTOKCMct)eHnn)rMApa3Hfl 
nonyMawT cneflyioii^MM cnoco6oM: 
a. 

3-Kap6oMeTOKCM-7-xnop-4-rnflpoKCMXMHonMH-2-K 
ap6oHOBaa KucnoTa 

K nepeMeLUMBaeMoPt cycneH3MM 

flMMeTnn-7-xnop-4-rMflpoKCM- 
XMHonnH-2,3-flMKap6oKcnnaTa (1,0 r, 3,38 mM) 

B BOfle (20 MJl) fl06aBJlflK)T BOflHbIM paCTBOp 

rMApooKCM HaTpMfl (0,27 Mn, 6,75 mM). B 
npoLjecce Ao6aBneHH« cycneH3Mfl pacTBopaeTCR 
PeaKL^noHHyK) cwiecb HarpeBaioT npn 60°C 1 h. 
no oKOHMaHMM 3Toro BpeiweHU peaKqwoHHyto 
civiecb ox^a>KflaK)T ao KOMHamoM TewinepaTypbi n 

nOAKMC/lfllOT KOHI^eHTpMpOBaHHOM COJlflHOM 

KucnoTOM. HpOAyKT SKCTparwpyioT 3aTeM 
AMSTMnOBblM scfwpoM M AM3TnnaqeTaTOM. 
OpraHnnecKne sKCTpaiabi cywaT HaA cynbcrpaTOM 
Mamnfl, c()MribTpyK)T w KOHi^eHTpn py iot b 
BaKyyMe, nonyna* yi<a3aHHoe b 3aronoBKe 
coeAMHeHne b bma© Heonnu^eHHoro TBepfloro 
npoAyicra (900 Mr). 3tot npoflyKT hmctht 
nepeKpncTa/iriM3ai4neM, ncnojib3yn cucieMy 
CMeiuaHHoro pacTBopMTenn STM/iaLieTaT/reKcaH, 
hto Raei yKa3aHHoe b 3aronoBKe coeAMHeHMe 
(571 Mr, 60%) b BUfle 6enoro TBepAoro 
BeujiecTBa, T.nn. 296 °C (pa3n.); MC 
(CI)=238(M+H). 

AHann3 a^« C 12H8NO5CU 0,45 
CH 3CO2CH 2CH3#010H2O: 

PaccMHTaHo: C, 51.30, H, 3.68; N, 4.34 
HanqeHo: C, 51.28; H, 3.62; N, 3.97. 
1 H AMP: 8.22 (d, J=8.7 Tlj, 1H), 7.92 (d, 

J=1.8 H4, 1H), 7.28 (dd, J=8.7, 1.8, Vi\ t 

1H), 3.90 (s, 3H). 
b. 

3- Kap6oMeTOKCM-7-xnop-4-rnApoKcnxnHonnH-2-K 

ap60HOBOM KMCJIOTbl 

N-2-(4-Tpnc})TopMeTOKCH<4>eHMn) rnApa3Mfl. 

CBODOAHOe OCHOBaHMe 

4- (Tpnc})TopMeTOKCM)ct)eHMjirviApa3MHa nonyMajoT 
us xnopucTOBOAopoAHOM conM nyTeM o6pa6oTKM 
cycneHAnpoBaHHoPi conn (400 Mr, 1,75 mM) b 
STunaqeTaTe (50 mji) 2 h. rwApooKMCbK) HaTpn« 
(50 Mn). OpraHMMecKMM cnofi oTAenatoT, cywaT 
HaA cynb<t>aTOM Mamnfl m KOHL^eHTpupyraT b 
BaKyyMe, nonynafl CBo6oAHoe OCHOBaHMe 4- 
(Tpn4)TopMeTOKCM)cf)eHMnrMApa3MHa (325 Mr, 
1 ,69 mM). 3tot npoAyKT noMeu^aiOT b 6e3B0AHbiM 
TeTparMApocjDypaH (5 Mn) m oxna>KAaiOT ao 0°C 
b aTMOcc})epe a30Ta. OAHOBpeMeHHo, 

3-Kap6oM8TOKCM- 

7-xnop-4-rnflpoKCMXMHonMH-2-Kap6oHMn xnopuA 
nonynaiOT M3 

3-Kap6oMeTOKCM-7-xnop-4-rMApoKcnxMHonnH-2-Ka 

POOHOBOM KMCJIOTbl (121 Mr, 0,43 MM) 

HarpeBaHneM npn 60°C b THOHMJixnopnAe (4 
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Mn). Mepe3 3 Maca HeomimeHHbifi xnopaHrnAPHA 
BbiAen«K)T OTroHKOM M36biTKa TMOHun xnopnAa. 

CblDOM 

3-Kap6oMeTOKCM-7-xnop-4-mApoKCMXnHonnH-2- 
Kap6oHnn xnopuA (130 Mr, 0,43 mM) noMem,aK>T 
3aTeM b 6e3BOAHbiw TeTparnAP°4 ) yP aH ( 3 MJ1 ) 
npw TeMnepaTyp© OKpywarameM cpeAbi m 
Ao6aBn«K)T Mepe3 CTeioiflHHyK) Tpy6Ky k 
pacTBopy 4-(TpMcf)TopMeTOKcvi) cpeHun 
rnApa3HHa. Mepe3 30 mmh pea«qviOHHyK) CMecb 

BbinMBaiOT B 1,0 H. XnopHCTOBOAODOAHyiO 

KucnoTy, Bbi3biBaioLMyK) oca^KABHkie. TBepAbiw 
npoAyKT BbiAerifltoT, nonynaa yKasaHHoe b 
3aronoBKe coeAHHeHne (185 Mr, 95%) b bmab He 
coBceM 6enoro TBepAoro BemecTBa, T.nn. 
346-350°C; MC 456 (M+H). 

1 H ^MP 12.67(3, 1H, oioco6h. k 
o6MeHy),1 0.79(5, 1H, cnoco6H. k o6MeHy), 
8.37(br s, 1H, cnocx)6H. k o6MeHy), 8.13 (d, 
J=8.61 r Ml 1H), 7.83(d, J=1.76 T 4 , 1H), 
7.48(dd, J=8.61, 1.76 Tq, 1H), 7.21(d, 
J=8.50 ri\, 2H,) t 6.94(d, J= 8.50 fi\ t 2H), 
3.70(s, 3H). 
ripuMep 36. 

7-Xnop-3-(3-xnop-4-MeTOKCM<})eHMn)-1-rMApoKCn- 
3,4, 

5, 1 0-TeTparnAponnpviAa3MHo[4 ,5-b]xnHonnH-4 , 1 0 
-AHOh; 

riepeMeuJHBaeMbiM pacTBop 
3-Kap6oMeroKCM-7-xnop-4-rnApoKCMXMHonnH-2- 

Kap6OHOB0M KMCnOTbl 

N-2-(3-xnop-4-MeTOKCM<t>eHkin) rnApa3MAa (2,25 
r, 5,16 mM) b MeiaHone (1,13 n) n 
MeTaHcynbc(x)KMcnoTe (113 Mn) HarpeBawT npn 
TeMnepaType KuneHMPi c o6paTHbiM 
xonoAnnbHMKOM b TeneHne 1 m, 3a 3to BpeMfl 
o6pa3yeTca KopMMHeBbiM ocaiioK, 3ry cycneHSMK) 
oxna^Aa»OT ao KOMHaTHOM TeMnepaTypw, 
nepeMeiuMBawT 16 h m cfwnbTpyioT ((JJunbTpaT 
coxpaHflioT An« ncnonb30BaHMfl b llpMMepe 37). 
Co6paHHbie TBepAbie npoAyKTbi npoMbiBawT 
MeTaHonoM m 3aTeM AH3TnnoBbiM sc^npoM, 
nonynan yKa3aHHoe b 3aronoBKe coeAMHeHne 
(0,153 r, 7%) b BMAe >KenToro nopoLUKa, T.nn. 
395-396°C; MC (CI): 404 (M+H). 

AHann3 AJi« C^HnC^NsCV 1,20 H2O: 
PaccMMTaHo: C, 50.70; H, 3.17; N, 9.87 
HaPtfleHo: C, 50.33; H, 2.87; N, 9.61. 
1 H AMP: 13.36(3, 1H,cnoco6H.K o6MeHy), 
12.50(s,1H, cnoco6H. k o6MeHy), 8.28(d, J= 
8.78 Tm, 1H), 8.22(d, J=1.74 l~L4, 1H), 
7.77(d, J=2.42, rq, 1H), 7.67(dd, J= 2.42, 
8.91 Tu, 1H,), 7.62(dd, J=1.74, 8.78rq, 
1H,), 7.30(d, J= 8.91 1H), 3.94(s, 3H). 

McxoAHbiM 3- 
Kap6oMeTOKcn-7-xjiop-4-mApoKCMXMHonnH-2-Kap 

60-HOBOM KMCJIOTbl 

N-2-(3-xnop-4-MeTOKCMCipeHMn)rMApa3MA 
nonynaioT npMBeAeHHbiM HM>Ke cnocodoM: 
a. 3-Xnop-4-MeroKCnc})eHMnrviApa3MH 
PacTBop 3-xnop-n-aHM3MAMH rMApoxnopMAa 
(10 r, 52 mM) b conflHOM KMcnoTe (48 Mn, 12 
h) oxna>KAaioT ao -10°C. K peaKqMOHHOM CMecu 
MeflneHHo Ao6aBn«K)T pacTBop HMTpnTa HaTpufl 
(3,56 r, 52 mM) b boa© (19,5 Mn), TaK HTo6bi 
TeMnepaTypa He npeBbiLuana -5°C. 3aTeM 
peaKLjMOHHyto CMecb nepeMeujMBaiOT 1 m npn 
0°C. llonyMeHHbiM pacTBop conn Ana30HMH 
Ao6aB/iflK)T saTeM k oxna>KAeHHOMy (0 °C, 
neA^naa 6aH5i) pacTBopy Aurwflpaia xnopnAa 
onoBa. (44 r, 193 mM) b conflHoPi wicnoTe (29 

Mn, 12 H.) npM T3KOM CKODOCTM, HTo6bl 

TeMnepaTypa He npeBbiiuana 5°C. 06pa3yeTCfl 
nypnypHoro u,BeTa neHMCTan cycneH3Mfl, m nocne 
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Ao6aB/ieHMfl BOflbi (20 Mn), civiecb 
nepeMeniMBaHDT 3 h npn 0°C. llypnypHbiM 

TBepflbIM npOflyKT OT<J>kinbTpOBblBaK)T, 

npoMbiBaK)T sTunai^eTaTOM m 3aTeM AooaBnnjoT 
BOflHbifi pacTBop 6nKap6oHaTa HaTpwa. 
06pa30BaBwyK>cfl civiecb pacTBopaioT b 
3TMnaqeTaTe m boo CMecb cfwnbTpyioT a^h 
OTfleneHM« HepacTBopuMbix conefi onoBa. 
Co6paHHbie conn o/ioBa npoMbiBaiOT boaom m 
3T wi -a L^eTaTOM . 3 th na LjeTaTH bi m c/iom ot 
HananbHow cfjnnbTpai_iMn m 3Tnn-aLieTaT M3 
npoMbiBHbix boa An* conefi onoBa o6*beflMHWK)T, 
cyiuaT Hafl cynbcfeaTOM Mamufi m KOHqeHTpupyioT 
AO no/iyMeHMfl yKa3aHHoro b 3aronoBKe 
coeflMHeHMfl (4,49 r, 51%) b bwab KopusHeBoro 
TBepfloro npoflyiaa MC(CI): 172 (M-1) 1 H AMP 
6.94-6.90 (m, 2H), 6.71 (dd, J=2.70, 9.00 
Tm, 1H ( ), 3.73 (s, 3H). 
b. 

3-Kap6oMeTOKCn-7-xnop-4-rnApoKCMXMHonnH-2-Ka 

P60HOBOM KUCHOTbl 

N-2-(3-xnop-4-MeTOKCM0eHnn) ruflpa3Mfl. 

K pacTBopy 3-xnop-4-MeTOKCM(t>eHiin 
rviApa3HHa (4.26 r, 24.7 mM) b 35b) b 
TeTpamflpoct>ypaHe (200 mji) flo6aBn«K)T 
pacTBop 

3-Kap6oMeTOKCi4-7-xnop-4-rnApoKCHXMHonnH-2-Ka 
p6oHnn xnopufla (3,54 r, 11,8 mM, KaK 
nonyseHO b npMMepe 35b) b TeTparviApotjDypaHe 
(100 win) npn 0°C. llonyHeHHyK) wemy\o 
cycneH3MK> nepeMewMBaioT npn 0°C 30 mmh m 
pa36aBnflK>T BOflOM (200 mji), nonynafl wembiki 
pacTBop. 3tot pacTBop pa36aB/iHK>T 3aTeM 
cormHOM KMcnoTOM (600 mji, 1 h.), nonynafl 
cycneH3M»o pbiweBaTO-KopuHHeBoro i^Beia, 
KOTopyK) nepeMeujMBaK>T 1 m. CycneH3HK> 
cjDMnbTpyfOT (cfjmibTpaT COXpaHflK)T) M 
coopaHHbie Tsepflbie npoflyKTbi npoMbiBaioT 

BOflOM M 3aTeM flM3TMJ10Bb!M 3C(3MpOM, riOJiyHafl 

yKa3aHHoe b 3aronoBKe coeflMHeHne (2,30 r 
45%) b BUfle nopoiuKa pbiweBaTO-KopHMHeBoro 
MBeia, MC(CI): 436 (M+H), KOTopoe 
Mcnojib30Bann b paHee onucaHHOM CMHTe3e flnn 
7-xnop-3- 

(3-xnop-4-MeTOKCMc})eHMJi)-1 -rnflpoKCM-3,4 ,5, 1 0-t 

eTparnflponMpn-Aa3MHO 

[4,5-blxMHOJiMH-4,10-AMOHa. 

1 H AMP: 12.69 (s, 1H, cnoco6H. k 
o6MeHy), 10.72 (s, 1H, cnoco6H. k o6MeHy), 
8.14 (d, J=8.50 1H), 8.00(br s, 1H, 

cnoco6H. k o6MeHy), 7.76 (s, 1H), 7.48(d, 
J=8.50 H4, 1H), 7.05 (d, J=8.80 1H), 
6.98 (d, J=2.28, Rj, 1H), 6.85 (dd, J=2.28, 
8.80 Vi\, 1H,), 3.78(s, 3H), 3.70(s, 3H). 

riocjie Bbmep)KMBaHHfl b TeneHne na™ AHefi 
Ha6jiK)flaeTCfl flanbHeMUJee o6pa30BaHne ocaflKa 
b BbiineynoMHHyTOM coxpaHeHHOM kmchothom 
ct)mibTpaTe. TBepflbie npoAyKTbi co6npaK>T, 
nonywaa BemecTBO (1,80 r), coAepwamee CMecb 
yKa3aHHoro b 3aronoBKe coeflMHeHn« (60%). 
7-xjiop-2-(3-xnop-4-MeTOKCM(}DeHMn)-1-rMflpoKCM- 
1,2,5,10- 

TeTparMAPonMpMAa3MHO[4,5-b]xwHonMH-1 , 1 0-aho 
Ha (35%) n 7-xnop- 

3-(3-XJiop-4-MeTOKCM<})eHMn)-1 -rnflpoKcn-3,4,5, 1 0 
-TeTparvwpo nM P M fl a3MH °[4,5-b]xwHOJiMH-4,10-flMO 
Ha (5%). 

npuMep 37. 

7-Xnop-2-(3-xjiop-4-MeTOKCnct)eHMJi)-4-rMApoKCM- 
1,2, 

5, 1 0-TeTparMAponnpnAasMHO^.S-blxMHonwH-l ,1 0 

-AM OH. 

OnjibTpaT, coxpaHBHHbiH ot flpMMepa 36, 
KOHL^eHTpupywT npw6nvi3MTejibH0 ao 500 mji m 
pa36aBnfltoT BOAOM/nbAOM (1,1 ji), nonynaa 
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CBeTJio-3eneHyio cycneH3Wo, KOTopyio 
nepeMeiUMBaioT 3 h. CycneH3HK) cfcvinbTpyioT h 
co6paHHbie TBepAwe npoAyKTbi pecycneHAnpytoT 
b BOAe (500 mji) m nepeMeuJMBatoT 16 h. 3iy 
cycneH3viK> 4)MJibTpyK}T co6paHHbie TBepAbie 
npoAyKTbi nocneAOBaTenbHo npoMbiBaiOT boaom, 

ai^eTOHMTpHJl/AMSTMnOBblM sc^npoM H 3aTeM 

AMSTMJioBbiM 3ct>npoM, nonyMafl yKa3aHHoe b 
3arojioBKe coeAMHeHne (1,42 r, 68%) b bha© 
3eJieHoro nopoiuKa, T.nn. 348-351 °C; MC (CI): 
404 (M+H). 

Ah a Jin 3 A^fl C 18 HnCI 2 N304« 1,20 H 2 O«0,50 
CH3SO3H: 

PaccHMTaHo: C, 46.89; H, 3.27; N, 8.87 

HaMAeHo: C, 46.54; H, 2.96; N, 8.91. 
1 H 9\UP\ 12.82(br s, 1H, cnoco6H. k 
o6MeHy), 12.05(br s, 1H, cnoco6H. k o6MeHy), 
8.16(d, J=9.01 1H), 8.06(d, J=1.56 Tu, 
1H), 7.64(dd, J=2.37 V% 1H), 7.52(dd, 
J=2.37, 8.89 T\\ t 1H), 7.45(dd, J=1.56, 9.01 
V\\ t 1H), 7 ( 23(d, 8.89 V\\, 1H), 3.91 (s, 3H). 

npuMep 38. 

7-Xnop-2-(2-MeTOKCMnnpMA-5-nji)-4-rMApoKCM-1,2 

■ 

5, 1 0-TeTparMAPonnpnAa3MHO[4,5-b]XMHOJiHH-1 , 1 0 
-AH OH. 

K oxjia)KA6HHOMy (neAflHaa 6aHfl) 
nepeMeiUMBaeMOMy pacTBopy 5-mApa3MHO- 

2- MeTOKCMnnpnAMHa (0,839 r, 6,03 mM) b 
6e3BOAHOM TfO (40 mji) Ao6aBJiflK>T no KannflM 
pacTBop 3-Kap6oMeTOKCM-7-xjiop-4-rviApoKCM 
XMHOJiMH-2-Kap6oHMnxjiopnAa (1,67 r, 5,59 mM) 
b TTO (40 mji). riocne nepeMeiunBaHMfl npn 0°C 
b TeneHne 3 m psbklimohhom cMecw f\s\oi 
oxnaAMTbCfl ao KOMHaTHOM TeMnepaTypw m 
nepeMeiunBaK)T ao n on h m Ten bHo 17 h. 
PeaKi^MOHHyjo CMecb pa3oaBn^raT 
BOAOM/aTunai^eTaTOM (30 mji/40 Mn) m pH 
nojiyMeHHOM CMecu aoboa«t ao 4, Ao6aBn«« 2 h. 
ruApooKMCb HaTpun. nonyneHHyK) CMecb 
<+JnnbTpyK)T m co6paHHbie opraHnnecKne 
npoAyKTbi pacTuparaT 3aTeM b TennoM MeTaHone 
(10 mji) m 4)nnbTpyioT, BbiAenaa yKa3aHHoe b 
3aroJioBKe coeAMHeHne (0,17 r, 5,7%) b bma© 
KopwMHeBoro TBepAoro npoAyKTa, T.nn. 
235-237 °C (pa3n.); MC (CI): 371 (M+H). 

AHann3 Aii« Ci7HnCIN404« 1,45 H2O: 
PaccMMTaHo: C, 51.45; H, 3.53; N, 14.12 
HatiAeHo: C, 51.26; H, 2.95; N, 14.18. 
1 H AMP: 12.88 (br s, 1H, cnoco6H. k 
o6MeHy), 12.09 (br s, 1H, cnoco6H. k 
o6MeHy), 8.34 (d, J= 2.24 1H), 8.16 (d, 
J=7.65 Tm, 1H), 8.05 (s, 1H), 7.85 (dd, J= 
8.7, 2.24 ^, 1H), 7.46 (d, J=7.6, Tq, 1H), 
6.93(d, J=8.7 fi\, 1H), 3.88 (s, 3H). 
HcxoAHbre 

3- Kap6oMeTOKCM-7-xnop-4-rnApoKcnxMHonMH-2-Ka 
p6oHnn xnopiiA m 5-rn Apa3 hh-2-mgtokcm n m pn ah h 
nonynaJOT cneAywu^MM cnoco6oM 

a. 

3-Kap6oMeTOKCM-7-xnop-4-rnApoKCMXMHonnH-2-K 
ap6oHnn xnopuA- 

nocne HarpeBaHMfl c o6paTHb(M 
xonoAMnbHMKOM CMecw 

3-Kap6oMeTOKCM-7-xnop-4-rnApoKcnxnHonnH-2-Ka 
p6oHOBOM KMcnoTbi (1,56 r, 5,6 mM) h tmohmh 
xnopnAa (5 Mn, 68,5 mM) b MeTMneHxnopMAe (12 
Mn) b TeweHne 2 m, nonyHeHHWM MyTHbiw pacTBop 
KOHi^eHTpupyjoT, ocTaBn^q TBepAbie npoAyKTbi, 
KOTopbie cHOBa o6pa6aTbiBaiOT Tro n 
KOHi^eHTpupyioT, nocne nero ocTaeTCfl 
HeoM m meH Hoe yKasaHHoe b saronoBKe 
coeAMHeHMe (1,67 r,100%) b bha© TBepAoro 
Beu^ecTBa KpeMOBoro L^Beta. 
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b. 5-rHflpa3MH-2-MeTOKCMnnpMflMH 

K nepeMeaiMBaeMOMy oxna^eHHOMy 
pacTBOpy (-10°C) 5-aMMHO-2-MeTOKCnnkipwflHHa 
(5,01 r, 40,4 MM) b KOHL^eHTpupoBaHHOM 
conflHOM KMcnoTe (50 mji) flo6aB/iflK>T no KannaM 
pacTBop HMTpMTa HaTpMfl (2,9 r, 42 mM) b boab 
(10 mji). nocne nepeMetuMBaHMfl npM -10 °C b 
TeneHMe 1 0 mmh peaKquoHHyio CMecb AoGaBnaioT 
nopi^MflMM k oxna^fleHHOMy (-20 °C) 
nepeMeLUMBaeMOMy pacTBopy flurviflpaTa 
xnopufla AByxBaneHTHoro onoBa (22,9 r, 101 

MM) B KOHL^eHTpMDOBaHHOM COJlflHOM KMCJIOT© (15 

Mn). flonyMeHHyio rycTyio cwiecb pa36aBn«K)T 

BOAOM (10 MJl) M KOHL^eHTpMpOBaHHOM COflflHOM 

kmchotom (15 Mn) m npoAO/DKatOT 
nepeMeiuMBaHMe npM -10°C flonoJiHMTejibHO 1 m. 
3aTeM CMecb cfwnbTpyfOT v\ co6paHHbie TBepAbie 

nDOAyKTbl riDOMblBaiOT AMSTMnOBblM SCfcMDOM 

(Tpn nopi^MM no 40 Mn) m cyujaT b Ba«yyMe ao 
nonyneHMfl HeoHMU^eHHOM conn rnAPOxnopnAa 
(7,03 r, 125%) yKa3aHHoro b 3aronoBKe 
coeAHHeHM^ b BMAe TBepAoro BeujecTBa 
po30Boro qBeTa. MacTb (3,97 r, 22 mM) stoto 
Beu^ecTBa cycneHAMpyioT b 

3TnnaqeTaT/AH3TnnoBOM scfwpe (75 Mn/25Mn) n 
Ao6aBnflK)T 2 h. rMApooKMCb HaTpMfl k 
o6pa30BaBLueticfl nepeMetunBaeivioM cycneH3nn 
AO AOCTM>KeHMfl pH 6,5. nocne nepeMeiunBaHMfl 
b TeneHwe 15 mmh, opraHMHecKyro cfcasy 
OTAen«K)T m BOAHyK) $a3y aKCTpampyroT ABa>KAbi 
50 Mn nopi^nflMM 3TnnaqeTaT/AM3TnnoBbiM 
3cf)npoM (1:1). OpraHMMecKne <J>a3bi 
o6"beAMH«K)T, cyujaT (MgSO 4), cjDnnbTpytoT n 
KOHLjeHTpnpyK>T ao nonyneHMfl yKa3aHHoro b 
3aronoBKe coeAHHeHHfl (0,839 r, 27%) b bma® 
cbiporo TBepAoro npoAyKTa, KOTopbiM 
ncnonb3yK5T 6e3 AanbHetfiiieM ommctkm. 
ripnMep 39. 

7-Xnop-4-rnApoKCM-2-(4-MeTOKCM-2-MeTnnct)eHMn 
)- 

1 ,2,5,1 0-TeTparMAponnpMAa3MHo[4,5-b]xMHonMH-1 
,10-amoh. 

K nepeMeujMBaeMOM cycneH3nn 
7-xnop-3-MeTOKCHKap6oHMn-4-OKco-1,4- 
AnrnApo-XMHonMH>2-Kap6oHOBOM KncnoTbi 
N-2-(4-MeTOKCM-2- MeTnncf)eHMn)nyiApa3HAa (3,0 
Mr, 7,2 mM) m TBepAbix npoflyiaoB (0,6 r, 1,6 

MM CMeCM, COCTOflL^eM M3 

7-xnop-4-rnApoKCM-2-(4-MeTOKcn-2- 
MeTMnc£eHMn)-1 ,2,5, 1 0-TeTparMAponnpwAa3HHo[4 
,5-b] xhhojimh-1, 10-AnoHa m 

6-xnop-2-(4-MeroKCM-2-MeTnnaHnnnH)-2 ,3 ,4,9- 
TeTparnApo-1 H-nnppon[3,4-b] 

XMHOnMH-1,3,9-TpMOHa), co6paHHbix M3 

KOHi^eHTpnpoBaHHoro cfwnbTpaTa, onncaHHoro b 
ripHMepe 1a), HMwe, b MeTaHone (500 Mn) 
AooaBnaioT MeTaHcynbcpoHOByio KncnoTy (50 Mn) 
n nonyMeHHyio nepeMeuiMBaeMyio cycneH3nio 
HarpeBawT npn TeMnepaType KnneHMfl c 
o6paTHbiM xonoAnnbHHKOM 7 h. 
06pa30BaBWMficfl pacTBop nepeMeujnBajoT npn 
KOMHaTHOM TeMnepaType b TeneHMe homm m 
3aTeM pa36aBnniOT 600 Mn neA/BOAa, nonynaa 
pbi>KeBaTO-KopMMHeByK> cycneH3Mio. nocne 
nepeMeiuMBaHMfl b TeneHMe 2 h, cycneH3Mto 
cf)MnbTpyioT, nonynafl TBepAbiM npoAyKT (2,8 
r,100%). f1epeKpMCTannM3aL4MH 3Toro BeujecTBa 
M3 KMnamero MeTaHona (500 Mn) AaeT yKa3aHHoe 
b 3aronoBKe coeAMHeHMe b bma© 6enoro 
nopoLUKa (1,7 r, 61%), T. nn. 354-356°C. 

AHanM3 An* C 19 H 14 CIN304« 1,5 H 2 O»0,2 

CH 3OH.0,2 (C2H 5 ) 2 0: 

PaccMMTaHo: C, 55.60; H, 4.62; N, 9.73 
HaMAeHo: C, 55.25; H, 4.35; N, 9.60. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



-35- 



1 H AMP (flMCO-d 6 ): 12.74(br s, 1H, 
cnoco6H. k o6MeHy), 12.00(br s, 1H, cnoco6H. 
k o6MeHy), 8.16(d, J=8.8 l~q, 1H), 8.06 (s, 
1H), 7.46(d, J=8.8 l~q, 1H), 7.21(d, J= 8.6 
Tq, 1H), 6.91 (s, 1H), 6.85(d, J=8.6 Tq, 
1H), 3.79 (s, 3H), 2.08 (s, 3H). 
HCXOAHblM 

7-xnop-3-MeTOKCMKap6oHMn-4-oKco-1,4-AnrMAPo- 

XMHOnMH-2- Kap6oHOBOM KMCnOTbl 

N-2-(4-MeTOKCM-2-MeTMn4)eHMn)-rMApa3MA 
nonynaJOT cneAyiomMM cnocoooM: 
a. 

7-Xnop-3-MeTOKCMKap6oHMn-4-OKco- 1 ,4-AMrviApo- 

XMHOnMH-2- Kap6*OHOBOM KMCnOTbl 

N-2-(4-M8TOKCM-2-MeTMncf)eHMn)rMApa3MA. 

4-MeTOKCM-2-MeTMncJ)eHMnrMApa3MH 
TMApoxnopMA (4,7 r, 25 mM) pacnpeAenflJOT 
Me>KAy AnaTMnoBbiM sqbMDOM (300 Mn) m 2 h. 
TMApOOKMCbK) HaTpMfl (50 Mn). SqbMpHbiM cnoM 
OTAenntoT m BOAHbiM cnoM SKCTpampyioT 
AononHMTenbHbiM KonMHecTBOM AnsTMnoBoro 
sqbMpa (300 Mn). 06"beAMHeHHbiM sqbMpHbiM 
SKCTpaicr cyujaT (MgS0 4 ), qbMnbTpyiOT m 
KOHqeHTpM py k>t ao ocTaTOH Horo CBo6oAHoro 
TMApa3MHa b BMAe >KenToro nopoLUKa. 3tot 

TMApa3MH paCTBOp^KJT B 6e3BOAHOM 

TeTparMApo<J)ypaHe (180 Mn). Ilocne 
oxna>KAeHMfl nonyneHHoro AHTapHO->KenToro 
pacTBopa ao 0°C pacTBop 

7-xnop-3-MeTOKCMKap6oHMn-4-OKCO-1 ,4- 
AMrviApoxMHonMH-2-Kap6oHMn xnopMAa (3,0.r, 
10,0 mM) b Tr<t> (90 Mn) Ao6aBnaK)T no KannflM 
3a 15 mmh. no 3aBepLueHMM Ao6aBneHMfl, 
nonyneHHyK) >KenTyK) cycneH3MK) nepeMeLUMBaiOT 
npM 0°C b TeneHMe 30 mmh m 3aTeM 2 h npM 
KOMHaTHOM TeMnepaType. PeaKqMio npepbiBaKJT, 
Ac6a3n??s -200 r BOAbi/nbAa m 3aTeM 500 Mn 
oxna^AeHHOM con^HOM KMcnoTbi. nonyneHHyK) 
>KenTy»o cycneH3M»o nepeMeiuMBaioT 1 m m 
)KenTbie TBepAbie npoAyKTbi co6MpaK)T 
qbMnbTpaqMeM, npoMbiBatOT boaom, 3aTeM 
AMSTMnoBbiM 3cf)MpoM m cyujaT Ha B03Ayxe ao 
nonyneHM« yKa3aHHoro b 3aronoBKe coeAMHeHM^ 
b BMAe 6enoro TBepAoro nopoiuKa (3,3 r, 79%). 
cpMnbTpaT MacTMMHo KOHqeHTpMpyKDT n/ifl 
yAaneHMfl ochobhom nacTM Tr<I> m nonyneHHyK) 
cycneH3MK> cfJMnbTpyioT, mto AaeT 
AononHMTenbHo -0,6 r TBepAoro Beu^ecTBa, 
coAepwamero (Bfl>KX aHanM3) 35% 
7-xnop-4-mApoKCM-2-(4-MeTOKCM-2-MeTMnc})eHMn) 
-1,2,5,10-TeTparMAponMpMAa3MHO[4,5-b] 
XMHOnMH-1 , 1 0-AMOHa m 65% 

6- xnop-2-(4-MeTOKCM-2-MeTMnaHMnMH)-2,3,4,9-Te 
TparMApo-1 H-nMppono[3,4-b] 

XMHOnMH-1 ,3,9-TpMOHa. 

7-Xnop-3-MeTOKCMKap6oHMn-4-OKCo-1,4-AMmA 
poxMHonMH-2-Kap6oHMn xnopMA, McnonbsyeMbiM 
b npMMepe 39a, nonynaioT cneAyioii^MM 
cnocoooM: 

b. 

7- xnop-3-MeTOKCMKap6oHMn-4-oKCo- 1 ,4-AMrMApox 
MHonMH-2- Kap6oHMn xnopMA- 

K nepeMeiuMBaeMOM cycneH3MM 
7-xnop-3-MeTOKCMKap6oHMn-4-OKCO- 1 ,4- 

AMrMAD0XMH0nMH-2-Kap6OHOB0M KMCnOTbl 

(nonyqeHHOM M3 cno>KHoro scfwpa) (35,0 r, 
0,124 M) b cbo6oahom ot cnMpTa xnopoc^opMe 
(850 Mn) b aTMOco>epe a30Ta Ao6aBnflK)T 3a 
OAHy nopqMK> TMOHMnxnopMA (60,3 r, 37 Mn, 
0,507 M). nonyMeHHyjo CMecb HarpeBatoT npM 
TeMnepaType KMneHMfl c o6paTHbiM 
xonoAnnbHMKOM ao npeBpaiqeHMfl b pacTBop (1,5 
4). nocne oxnaweHMfl ao KOMHaTHOM 
TeMnepaTypw pacTBop KOHqeHTpMpyioT, 
Mcnonbsyfl poTopHbiM McnapMTenb (TeMnepaTypa 
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6aHM = 25°C), flo nonyMeHMfl 
pbDKeBaTo-KopuHHeBoro TBepAoro BeujecTBa. 
3tot npoflyicr cywaT b BaKyyMe npn komh3Thom 
TeMnepaiype b TeneHne flByx flHew, hto flaeT 
Ha3BaHHbtM b 3aronoBKe xnopaHmAPMA (34,7 r, 
93,2%) b BMfle pw>KeBaTO-KopMMHeBoro TBepfloro 
BeiqecTBa. 

2-MeTnn-4-MeTOKCncf)eHMnrMApa3MH 
rviApoxnopufl, Mcnonb30BaHHbiM b ripHMepe 39a, 
nonynaioT cneAytoiflMM cnoco6oM: 

c) 2-MeTMJi-4-MeTOKCM(})eHMnrviApa3MH 
ruApoxnopuA- 

PacTBop HMTpaTa HaTpus (5,60 r, 81,2 mM) 
b BOAe (56 mji) Ao6aBJiflK)T b TeneHne 20 mmh k 
MexaHnnecKM nepeMeiuMBaeMOM cycneH3MM 
2-MeTM n -4 -motokcm a h m n m h a (10,42 Mn, 81,0 mM) 
b cwiecu 12 h. HCI (60 mji) m BOAbi (64 win), 
BbwepjKMBaeMOM npn -5°C. TeMHbiM pacTBop 
oxnaxAajOT ao -15°C 3a 15 mmh m Ao6aBnaioT b 
TeMeHwe 30 mmh pacTBop SnC<| 2 »2H 2 0 (53,3 r, 
236,2 mM) b 12 h. HCI (36 mji), noAAepauiBafl 
TeMnepaTypy Me>KAy -15 m -10°C. Po30By»o 
cycneH3Mto nepeMeujMBaroT 30 mmh npw -15°C m 
Ao6aBJiatOT no KannflM 3TaHon (25 Mn). 
CycneH3MK) nepeMeujMBaioT npM -15°C 3 h m 
4)MribTpyiOT b N 2 (ra3). QMnbTpaqMH 

BbinOHHfleTCfl npM -10 °C (BODOHKa c ABOMHbIMM 
CTeHKaMM) M 3aHMMa©T 2 H. Cne)KaBLlJMMCfl 

ocaAOK OTcacbiBatoT Aocyxa m npoMbiBaioT 50% 

3T3 HOfl/AM3TM JlOBbl M 3<J)MpOM (200 Mn) M 

AMSTMHOBblM 3<+JMpOM (500 MJl). TBepAblM 

npoAyKT cyujaT b TOKe N 2 (ra3) 20 h, nonynafl 
xnopMCTOBOAopoAHyto conb yKa3aHHoro b 
3aronoBKe coeAMHeHMfl (8,60 r, 56%) b BMfle 
ceporo nopouiKa, T.nn. =107 (pa3n.); MC (CI): 
152 (M+H). 

AHanM3A/ifl C 8 H 12 N 3 0*HCL H 2 0: 
PacxMMTaHo: C, 46.49; H, 7.32; N, 13.55 
HaMAeHo: C, 46.46; H, 6.92; N, 13.00. 300 
1 H AMP (flMCO-d 6 ): 10.01 (s, 3H, 
cnoco6H. k o6MeHy), 7.48 (br s, 1H, cnoco6H. 
k o6MeHy), 6.94 (d, J=8.8 Tq, 1H), 6.77-6.74 
(m, 2H), 3.70 (s, 3H), 2.19 (s, 3H). 

npMMep 39(2). AflbTepHaTMBHblM CMHTe3 

7-xnop-3-MeTOKCMKap6oHMJi-4-OKCo- 1 ,4-AnrMApox 

MH0flMH-2-Kap60H0B0M KMCHOTbl N-2-(4-MeTO- 

KCM-2-MeTMnct)eHMJi)rMApa3MAa npMBefleH hm>kg. 

4-MeTOKCM-2-M8TMJlC{)eHMJirMApa3MH 

rMAPOxnopMA (11,38 r, 60,32 mM) cycneHAMpyioT 
b cyxoM T6TparMApocf)ypaHe (264 mji) b 
aTMOCcjDepe aproHa m o6pa6aTbiBaiOT 
2,6-nyTMAMHOM (14,06 mji 120,6 mM). 3Ty 
peaiajMOHHyto CMecb oxna>KAaK)T Ha neA^HOM 
6aHe m Ao6aBJifltOT pacTBop 
7-xnop-3-MeTOKCMKap6oHMJi-4-OKC01 p 4-AnrMApox 
MHonuH-2-Kap6oHMJi xnopMfla (18,14 r, 60,32 

MM) B TV0 (328 MJl) CO CKODOCTblO, 

no3BOJifltoL4eM noflflepwM BaTb TeMnepaTypy 
peaio\MOHHOM CMecM npn 2-5°C. Ilocne 
3aBepujeHMfl Ao6aBneHMfl, peaKqMOHHyra CMecb 
nepeMeLUMBawT 25 mmh npw 0-2°C m 3aTeM 
AooaBJiHiOT npn nepeMeniM BaHM m k 
oxjia>KAaeMOM nbAOM 1,0 h. HCI (1300 mji). 
nepeMeiuMBaHMe npoAonwatOT HeciconbKO HacoB, 
noKa CMecb He npeBpaTMTca b cbo6oaho 
TeKymyfo cycneH3Mto. TBepAbie npoAyKTbi 

OTAe/lflfOT C^MHbTpai^MeM, npoMbiBaioT boaom m 

cyiuaT Ha B03Ayxe, nonyMan yKa3aHHoe b 
3aronoBKe coeAMHeHMe (17,57 r, 70%) b BMfle 
pbDKeBaTO-KopMHHeBoro TBepAoro npoAyKTa, 
KOTopbiM qMKnM3yK)T ao yKa3aHHoro b 3aronoBKe 
coeAMHeHMfl (39), Mcnonb3yfl CTaHAapTHbie 
ycjioBMfl. npMMenaHMe: 



2 , 6*AM -Tp6T-6yTM J1 n M pM AM H MOK6T 6blTb 

Mcnonb30BaH BMecTO 
2,6-nyTMAMHa(2,6-AMMeTMnnMpMAMHa) b 
npMBeAeHHOM BUiue MeTOAMKe. 

flpMMep 40. N-MeTMJi-mioKaMMHOBafl conb 
5 7-xnop-4-rMApoKCM-2-(4- 

MeTOKCM-2-MeTMncf)eHMn)-1 ,2,5,1 0-TeTpa ruApon m 
pMAa3MHo[4,5-b] xmhojimh-1 , 1 O-amohs. 

7-Xnop-4-rMAPOKCM-2-(4-MeTOKCM-2-MeTMnc})e 

HMJl) 

10 -1 p 2,5,10-TeTparviAponMpMAa3MHo[4,5-bJxMHonMH- 
1,10-amoh (0,45 r, 1,17 mM) nepeMewMBaraT b 
MeTaHone (20 Mn) m Ao6aBnfltOT 
N-M6TMn-D-rjiioKaMMH (0,23 r, 1,17 mM) ao 
nonyneHMfl npo3paMHoro wemoro pacTBopa. 

3T0T paCTBOp KOHL^eHTpMpyiOT M OCTaTOK 

15 pacTBopatoT b BOAe (20 Mn), nonysafl wembiM 
pacTBop. 3tot pacTBop cjDMnbTpyioT nepes 
Gelman 0,45 um Acrodlsc m KOHLieHTpupyioT, 
nonynafl wembiM OCTaTOK. OcTaTOK pacTBopatoT 
c 2-nponaHonoM (20 Mn), nonynan wemyio 
cycneH3MK». TBepAbie npoflyicrbi co6MpatOT m 

20 npoMbiBaioT 2-nponaHonoM, nonynafl yKa3aHHoe 
b 3aronoBKe coeAMHeHMe (0,20 r, 29%) b bmao 
wemoro nopoiiixa, T.nn. 177°C (pa3n.). 

AHanM3 AJi« 
C 19H 14 CIN 3 04. C 7 H 18 N0 5 .1,5 H 2 0: 

2 5 PaccMMTaHo: C, 51.53; H, 5.65; N, 9.24 
HaMAeHo: C, 51.17; H, 5.28; N, 8.88 
300 T\\ 1 H fIMP CQMCO-d 6 ): 8.14 (s, 1H), 
8.10 (d, J=8.6 Tq, 1H), 7.33 (d, J= 8.6 Tq, 
1H), 7.06(d, J=8.0 Tq, 1H), 6.76 (br m, 2H), 
3.84 (m, 1H), 3.76 (s, 3H), 3.65-3.56 (m, 

30 2H), 3.48-3.38 (m, 3H), 2.95-2.87 (m, 2H), 
2.51-2.46 (m, 3H), 2.02 (S, 3H). 
flpMMep 41. 

7-Xnop-3-(4-xnop-2-MeTMricpeHMji)-4*rMApoKCM-3, 
4, 

35 5, 1 0-TeTpa rMAponM pMAa3 m ho[4 , 5-b]x m hoh m h-4 , 1 0 

-AM OH. 

7-Xnop-3-MeTOKCMKap6oHMn-4-OKco-1,4-flMrMA 

pOXMHOnMH-2-Kap60HOBOM KMCnOTbl 

N-2-(4-xnop-2-MeTMn4>eHMn)rMApa3MA (2,00 r, 
4,76 mM) cycneHAMpyioT b MeTaHone (1,0 n) m 
40 Ao6aBn$iioT 6bicTpbiMM KannnMM npM xopoiueM 
nepeMeiuMBaHMM MeTaHcynw})OKMcnoTy (100 Mn). 
nonyMeHHyto >KenTyto cycneH3MK) HarpeBaioT c 
o6paTHbiM xonoAMnbHMKOM HGTbipe aha, nonyMafl 
opawKeBbifi pacTBop. MeTaHon (500 Mn) 

OTrOHfllOT M KOHqeHTpMDOBaHHblM paCTBOp 

45 oxna)KAaK>T ao KOMHaTHOM TeMnepaTypbi, 
nonynaa wemyto cycneH3MK>. 3Ty cycneH3MK) 

CjDMJlbTpyMDT (4)MJlbTpaT COXpaHflKJT AJ1« 

Mcnonb30BaHMfl b ripMMepe 42). Co6paHHbie 
TBepAbie npoAyKTbi npoMbiBatoT MeTaHonoM m 
AM3TMnoBbiM scJjmdom, nonynas yKa3aHHoe b 

50 3aronoBxe coeAMHeHMe (0,72 r, 39%) b BMfle 
wenToro nopoujKa, T.nn. 336-339°C; MC(CI): 
388 (M+H). 

AHanM3 AJi« O^^Q\^A z O^ 1,15 H 2 0: 
PaccMMTaHo: C, 52.87; H, 3.27; N ( 10.28 

55 HaMAeHo: C t 52.51; H, 2.87; N.10.12 

300 W\\ 1 H ^MP (flMCO-d 6 ): 13.40 (s, 
1H, cnoco6H. k o6MeHy), 12.55 (s, 1H, 
cnocooH. k o6MeHy), 8.30 (d, J=8.8 Tq, 1H), 
8.20 (s, 1H), 7.62 (d, J=8.8 Tq, 1H), 
7.53(s, 1H), 7.43(s, 2H), 2.16 (s, 3H). 

60 npkiMep 42. 

7-Xnop-2-(4-xnop-2-MeTMJic})eHMn)-4-rMApoKCM-1 i 
2,5,10- 

TeTparMAPonMpMAa3MHo[4,5-b]XMHonMH-1 , 1 0-amo 
h. 

ct>MnbTpaT, coxpaHeHHbiM ot npMMepa 41, 
pa36aBn«KJT boaom (1,0 ji) m nonyneHHyK) 
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cycneH3Mio nepeMeiunBajOT 2 h. TBepflbie 
npoflyKTbi co6npa»OT, npoMbiBaraT boao& m 3aieM 
flM3TnnoBbiM acjDnpoM, nonynafl yxa3aHHoe b 
3aronoBKe coeflWHeHne (0,54 r, 29%) b bma© He 
coBceM 6enoro nopouiKa, T.nn. 355-357°C; 
MC(CI): 388 (M+H). 

AHanna Ana C^uO^HzO^ 0,20 H 2 0: 
PaccHMTaHo: C, 55.18; H, 2.93; N.10.72 
HaMAeHo: C, 55.00; H, 2.62; N, 10.66 
300 MR* 1 H AMP (flMCO-d 6 ): 12.84 (br 
s, 1H, cnoco6H. k o6MeHy), 12.07 (br s, 1H, 
cnoco6H. k o6MeHy), 8.16 (d, J=8.6 1H), 
8.07 (s, 1H), 7.47-7.33 (m, 4H), 2.12 (s, 3H). 

npMMep 42a. AnbTepHaTMBHO, yKa3aHHoe b 
3aronoBKe coeflMHeHne nonynaioT cneAyK>mMM 
cnoco6oM, npuBGAeHHbiM b o6i^eM BUfle b 
CxeMe 6, m b ycnoBMflX, aHanornHHbix 
onucaHHbiM b npwvtepe 82, r^e k 
nepeMeujMBaeMOM cycneH3MM 
2-nnpponMAMHOKap6aMMfl-7-xnop-4-rnflpoKCM 

XMHOJ1MH 3-Kap6OH0BOM KMCHOTbl B TTO 

flo6aBJiflK)T DCC. Cpa3y we k onucaHHOM Bbiwe 
cycneH3MH Ao6aB/iflK>T TRD pacTBop 
N-TpeT-6yTOKcn 

Kap6oHM/i-N'-4-xnop-2-MeTnnc{)eHMn rnflpa3MHa. 
PeaKquoHHyto cMecb nepeMeiunBajoT npn 
KOMHaTHofi TeMnepaType 4 h. no 3aBepujeHMH 
coneTaHMfl (nocne npoBepKM noAxofl«mMM 
xpoMaTorpacjDMHecKMM cnoco6oM, HanpuMep, 
TCX v\m Bfl>KX) MoneBMHy, flBnaromyjocH 
no6oMHbiM npoflyKTOM, yflannioT BaKyyMHoCt 
dpujibTpaL^new. MacTMHHaa onucTKa c 
npuMeHeHneM cjDnsw-xpoMaTorpacJwM m 
Mcnojib30BaHneM 5% MeTaHon/CH 2 CI 2 flaeT 
3aAaHHbiM rnApa3MA. K rviflpa3MAy, 
cycneHflwpoBaHHOMy b TV<t> Ao6aBnflioT 

MeTaHcynbcJ)OKMCJioTy. PeaKuuoHHyK? ewecb 
nepeMeLUMBaioT npn KOMHaTHOw TeMnepaType 24 
h m 3aTeM BbinnBatOT b neAflHyio BOfly. 
nonyqeHHbiM ocaflOK OTfleriflraT, cyiuaT h 
pacTnpaioT/o6pa6aTbiBaK)T ynbTpa3ByK0M c 
MeTaHonoM h BbiAenflWT, nonynafl yKa3aHHoe b 
3aronoBKe coeAMHeHne. 

HCXOflHblM 

2-nnpponnAMHOKap6aMMfl-7-xjiop-4- 
rviflpoKCMXMHonMH-3-Kap6oHOByio KucnoTy n 
poACTBeHHbie ncxoflHbie npoflyiabi nonyMaraT no 
MeTOAHKaM, onMcaHHbiM b ripuMepe 82a m b 

(HH)Ke). 

MCXOflHblM 

N-TpeT-6yT0KCMKap6oHMn-N , -4-xnop-2-MeTMnc})eH 
nn rnflpa3MH nonyMatoT cneayjomwM cnocoooM: 
K cycneH3MM 

4-x/iop-2-MeTnnc|)eHMnrMApa3MHa (992 Mr, 6,33 
mM) m Kap6oHaTa Kannq (1,44 r, 10, 4 mM) b 
Hacbii^eHHOM boahom pacTBope A06aBHflK)T 
pacTBop fln-TpeT6yTnn 6nKap6oHaTa (1,52 r, 
6,96 mM) b TrO (24 win). Mepe3 2,5 m CMecb 
pacnpefleriHKDT Me>Kfly flusTunoBbiM acfwpoM w 

BOflHblM CJlOeM. OpraHMHeCKMe SKCTpaKTbl 
06"beflMHflt0T H npOMblBaJOT BOflOM H paCTBODOM 

conn, cyujaT (MgS0 4 ), 4)nnbTpyK)T v\ 
KOHL^eHTpupyioT B BaKyyMe. Cbipotf npoflyia 

HMCTflT (pH3Ul KOnOHOHHOfi XDOMaTOrpacjDMeM C 

25% AnatunoBbiM acfwp-reKcaHbi b KasecTBe 
snraeHTa, nonyMaa yKa3aHHoe b 3aronoBKe 
coeAMHeHMe (1,56 r, 96%) b BMAe 
pbi>KeBaTo-KopMMHeBoro TBepAoro BeujecTBa, 
MC(CI): 256 (M). 

300 fi\ 1 H AMP (flMCO-d 6 ): 8.81 (br s, 
1H), 7.17 (br s, 1H), 7.00-7.08 (m, 2H), 
6.55-6.62 (m, 1H), 2.09(s, 1H), 1.41 (s, 9H). 

ripuMep 43. 

7-Xjiop-2-(2 l 4-AMMeTnndpeHMn)-4-rMApoKCM-1 , 2, 
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5, 1 0-TeTpan4AponnpMAa3MHO[4,5-b]XMHonnH-1 , 1 0 

-AHOH. 

7-Xnop-3-MeTOKCMKap6oHnn-4-OKCO- 1 ,4-ambia 

pOXWHOflHH-2- Kap60HOBOM KMCnOTbl 

N-2-(2,4-AMMeTiin4)eHM/i)rviApa3HA (3,80 r, 9,50 
mM) cycneHAupyiOT b MeTaHone (330 Mn) n 
Ao6aBn«K)T 6biCTpbiMM Kann^MM npn xopoweM 
nepeMeujMBaHMM MeTaHcynb<t)OKvicnoTy (83 Mn). 
nonyneHHyto opaH^eByio cycneH3Mio HarpeBatOT 
npn TeMnepaType KHneHMfl c o6paTHbiM 
xonQAM/ibHMKOM 20 m, nonynafl AHTapHoro i^BOTa 
pacTBop. 3tot pacTBop oxna^atoT ao 
KOMH3THOM TeMnepaTypbi m Ao6aBnniOT no 
KannaM BOAy (75 Mn), nonynan wemyfo 
cycneH3MK>, KOTopyra nepeMemnBaioT 2 h. 
TBepAbie npoAyKTbi 0T4)MnbTp0BbiBa»oT m 
cfciinbTpaT pa36aBnHK)T boaom (300 Mn), no/iysafl 
wenTyK) cycneH3M»o, KOTopyw nepeMeajMBawT 20 
m. TBepAbie npoAyKTbi co6npaK)T m npoMbiBaK)T 

BOAOM, MeTaH0n/AH3TMn0BblM 34>MDOM, 3aTeM 

AwaTunoBbiM acfjupoM, nonyMafl HeOMM ujeHHoe 
yKa3aHHoe b 3aronoBKe coeAHHeHne (1,80 r). 
nepeKpncTannM3aqn« M3 MeTaHona a^^t 
yKa3aHHoe coeAMHeHMe (0,58 r, 17%) b BUfle 

pbDKeBaTO-KOpMHHeBOrO nopoujKa, 
T.nn.=349-351 o C; MC ( C |) : 368 (M+H). 

AHann3 AJifl C 19H 14 CI 2 N303. H 2 O«0,5 
CH 3QH: 

PaccMMTaHo: C, 56.25; H, 4.34; N.10.06 
HaMAeHo: C, 56.01; H, 4.36; N, 9.90 
300 MR4 1 H KM? (flMCO-d 6 ): 12.72 (br 
s, 1H, cnoco6H. k o6MeHy), 12.02 (br s, 1H, 
cnoco6H. k o6MeHy), 8.16 (d, J=8.7 Tq, 1H), 
8.06 (s, 1H), 7.46 (d, J= 8.7 Tm, 1H), 
7.18(m, 3H), 2.33(s, 3H), 2.07 (s, 3H). 

McxoAHbiM rnApa3MA nonynaiOT M3 
cooTBeTCTByioi^ero xnopaHrHAPHAa. KOTopbiM 
nonynaioT M3 cooTBeTCTByioiAero cnowHoro 
AM 34)ii pa. 

llpuMep 43a. AnbTepHaTMBHO, ncxoAHoe 
coeAMHeHMe nonynaraT no o6u4eti MeTOAUKe, 
onwcaHHOM b 42a, MCKmonafl Mcnonb30BaHne 
cooTBeTCTByioti^ero N-TpeT-6yTOKCM 
Kap6oHnn-N'-2,4-MeTnnct)eHMnrMApa3MHa, 
KOTopbiM nonynaioT KaK onMcano b 42a, xpoMe 
2,4-AMMeTnn0eHMn-rMApa3MHa, 

B3aHMOAeMCTBMeM c 

AM-TpeT-6yTMnAMKap6oHaTOM. 

llpuMep 44. 
7-Xnop-2-(3,4-AMrnApoKCkicf)eHMn)-4-rMApoKCH- 
1,2 > 5 > 10-TeTpamAponwpnAa3MHot4 l 5-b]xnHonMH-1 
,10-amoh. 

7-Xnop-4-rnApoKCH-2-(3,4-AnmApoKcn4)eHMn) 
-1 ,2,5,10- TeTpamAponMpnAa3MHO[4,5-b] 
XMHonviH-1,10-AnoH (1,00 r, 2,50 mM) 
HarpeBafOT npn TeMnepaType KuneHna c 
o6paTHbiM xonoflnnbHUKOM b 484) HBr (40 md) 6 
h, nonynafl opaH^eByio cycneH3MK>. HarpeB 
y6npa»OT m cycneH3Mio cfjunbTpytoT, noKa 0Ha 
eii^e Tennan. Co6paHHbie TBepAbte npoflyKTbi 

npOMblBahOT BOAOM M 3aTeM flUSTMHOBblM 

scfjupoM, nonynaa HeoMMineHHbivi npoAyKT (0,94 
r) b BMfle wenToro nopoiUKa. 3tot npoAyKT 
nepeKpncTannM30BbiBaioT M3 KiinflLMero 
MeTaHona (600 Mn), nonynan yKa3aHHoe b 
3aronoBKe coeAMHeHMe (0,63 r, 68%) b BMAe 
wenToro nopoujKa, T.n^.=269-272°C; MC(CI): 
372 (M+H). 

AHanM3 AJifl C i7H 10 CIN 3 O 5 . 0,5H 2 O.0,75 
CH 3 OH: 

PaccMMTaHo: C, 52.67; H, 3.49; N.10.38 

HaMAeHo: C, 52.66; H, 3.64; N.10.14 

300 W\\ 1 H m? (flMCO-de): 12.67(br s, 



CM 
O 



m 

CO 
CD 



0^ 



-37- 



00 
Ol 



o 

to 



1H, cnoco6H. k o6MeHy), 11.97(br s, 1H, 
cnoco6H. k o6MeHy), 9,19(br s, 1H, cnoco6H. 
k o6MeHy), 9.10(br s, 1H, cnoco6H. k 
o6MeHy), 8.15 (d ( J=8.3 Tq, 1H), 8.04 (s, 
1H), 7.44 (d, J=8.3 Tq, 1H), 6.89-6.73(m, 3H). 
HcxoflHbiii 

7-Xjiop-4-ruflpoKCM-2-(3 l 4-AMMeTOKCMct)eHMn)-1 p 
2, 

5, 1 0-TeTparMflponnpMfla3MHo[4,5-b]xnHOJiMH-1 , 1 0 
-flMOH nonyMatoT KaK onucaHO b ripuMepe 45. 
npMMep 45. 

7-X^op-4-rnflpoKcn-2-(3,4-flMMeTOKCnct)eHMn)- 1 , 
2,5, 1 0-TeTparnAponwpMAa3HHo[4,5-b]xMHorniH-1 , 1 
0-ahoh. 

7-Xnop-3-MeTOKCMKap6oHMn-4-OKCO- 1 ,4-AMrMA 
poxMHonnH-2-Kap6oHMJi xnopMA (7,00 r, 23,3 
mM) pacTBopaioT b TeTparwApocfcypaHe (210 Mn) 
vs Ao6aBJiflK)T no Karma m 3a 20 mmh k 
oxnaweHHOMy (0°C) pacTBopy 

3,4-AMM6TOKCMcJ)eHMnrMApa3i4Ha (9,80 r, 58,3 
mM) b TeTparnApocf)ypaHe (420 mji) npn 
nepeMeiunBaHMM. nonyMeHHyio KopHMHeByra 
cycneH3MK> nepeMeiunBaraT npn 0°C 30 mmh m 2 
h npw KOMHaTHOM TeMnepaType. Kaujuqy 
neA/BOAa (450 mji) Ao6aBnflK)T k peaiajMOHHOM 
civiecM m BnocneflCTBUM 1 h. HCI (1,2 n) m 
KopMHHeByK) cycneH3MK) nepeMewMBaioT 1 h. 
TBepAwe npoAyKTbi OTAen*»K)T c^nnbTpauneM m 

npOMblB3KDT BOAOM M 3aTeM A"3TV1J10Bb!M 

scfwpoM ao nojiyneHMfl 7-xnop-3- 

MeT0KCMKap6OHMn>4-0KCO-1,4-AMrMAp0KCMXMH0riM 
H-2-Kap6oHOBOM KUCJlOTbl 

N-2-(2,4-AMMeT0Kcn4)eHMn) rMApa3MAa (15 r, 
Bnaw.). 06-beAMHeHHbiM o>MnbTpaT v\ npoMbiBHbie 
BOAbi MacTMHHO KOHL^eHTpnpyK)T, yAanaa Tro, B 
pe3ynbTaie nero o6pa3yeTCfl ocaAOK. 3tot 
ocaAOK co6npaK>T v\ npoMbiBaKrr boaom, 3aTeM 
AM3TwnoBbiM scjjupoivi, nonyMaa CbipoM npoflyKT - 
yKa3aHHoe b 3aronoBKe coeAMHeHne (2,00 r). 
nepeKpMCTanjiM3ai4Mfl 3Toro cbiporo npoAyKTa M3 
KunflLAero MeTaHona (500 Mn) AaeT yKa3aHHoe b 
3aronoBKe coeAMHeHne (0,98 r, 10%) b BMAe 
pbl>KGBaTO-KOpMMHeBOrO nopoiUKa, 
T.nn =334-336 °q MC(CI): 400 (M+H). 
AHa/iH3 a^ CigH-uCINaOg* CH 3 OH: 
PaccHHTaHo: C, 55.63; H, 4.20; N, 9.73 
HaivieHo: C, 55.27; H, 4.31; N, 9.56 
300 MRj 1 H AMP (flMCO-d 6 ): 12.75 (s, 
1H, cnoco6H. k o6MeHy), 12.01 (s, 1H, 
cnoco6H. k o6MeHy), 8.16 (d, J=8.6 fi\, 1H), 
8.05 (s, 1H), 7.45 (d, J=8.6 fi\, 1H), 
7.13(s, 1H), 7.03 (s, 2H), 3.80(s, 3H), 3.76 
(S, 3H). 

FlpuMep 46. 

7-Xnop-4-rnApoKCM-2-(2-MeTMnTM03Tnn)-1 ,2,5,1 0 

TeTpar^AponMpMAa3MHo[4,5-b]xMHonnH-1 , 1 0-aho 
h. 

K cycneH3MM tmombtokcmab Haipufl (230 Mr, 
3,2 mM) b AHMeTMn4)opMaMMAe (20 m/i), 
Ao6aBnaK)T 3a oamh npvieM 
2-(2-6poM3Tnn)-7-xnop-4-rMApoKCM-1,2,5, 
1 0-TeTparMAponnpnAa3MHo[4,5-b] 

XMHOJ1MH-1,10-AMOH (0,4 T, 1,08 MM, 

nonyneHHbiM b ripuMepe 4a 3aflBKM N 37811) b 
BMAe cyxoro nopoiUKa. CMecb HarpeBarcT ao 
cna6oro KuneHMfl orono Tpex nacoB. B 3TO 
BpeMfl HarpeB ynantuoi m peaKquoHHyK) CMecb 
BbinnBaiOT b oxnaJKAeHHyw nbAOM 1,2 h. HCI 
(100 Mn) vs nepeMetUMBaioT oKono 1 h. 
rionyMeHHbiM ocaAOK oTAenaiOT BaKyyMHOM 
4DnnbTpaL^nePi m npoMbiBatOT boaom m 
AM3TnnoBbiM scjDnpoM, 3aTeM cyujaT b BaxyyMe 
npn 50°C, nonynaa 330 Mr (91%) yKa3aHHoro b 
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3aro/iOBKe coeAMHeHMH b bhab He coBceM oenoro 
nopoiUKa, T.nn =275-277°C; MC(CI): 338 (M+H). 
AHanM3 a/i« Ci4H 12 CIN303S: 
PaccMMTaHo: C, 49.78; H, 3.58 N, 12.44 
HaPiAeHo: C, 49.73; H, 3.73; N, 12.30 
AMP: 2.11(8, 3H), 2.79(t, 2H, J= 7.13 
TiO, 4.09(t, 2H, J=7.08 V\\), 7.42(dd, 1H, 
J=8.59, 1.6 V\\) t 8.57(d, 1H, J=1.77 Vi\\ 
8.13 (d, 1H J=8.64 V\\ t ), 11.8 (br s, 1H), 
12.64(brs, 1H). 

ripuMep 47. 7,9-flnxnop-2-(2, 

4-AMMeTMnc})eHMJi)-4«rviApoKCM-1, 2, 
5, 1 0-TeTpamAponnpMAa3MHo[4,5-b]xMHonnH-1 , 1 0 

"AM OH. 

K nepeMeuiMBaeMoft cycneH3nn 
5,7-AMxnop-3-MeTOKCMKap6oHmi-4-OKCo-1,4-AnrM 

ApOXMHOJlMH-2-Kap60H0B0£l KMC/lOTbl 

N-2-(2,4-AMMeTmic|DeHMn) rviApa3MAa (3,60 r, 
8,31 mM) b MeTaHone (151 mji) MeAneHHO 
Ao6aBnflK)T MeTaHcyxibcfroiaicjioTy (7,2 m/i) m 
nonyseHHyio CMecb HarpeBaraT ao TeMnepaTypbi 
KuneHnn. riocne 2 m HarpeBaHMfl npn 
TeMnepaType KuneHun c o6paTHbiM 

XOHOAMJlbHMKOM, peaKLJMOHHOM CMeCM A3K)T 

oxnaAMTbcn ao KOMHaTHOM TeMnepaTypbi m 
3aTeM CjDMHbTpyiOT, f\T\* OTAeneHMfl oca>KAeHHbix 
TBepAbix npoAyKTOB. OunbTpaT pa36aBn«K)T 
boaom (150 Mn), b pe3ynbTaTe nero BbinaAaeT 
6enbiM ocaAOK. 3Ty cwecb nepeMeiunBajoT b 
TeMeHne homh npn KOMHaTHOM TeMnepaType n 
TBepAbie npoAyKTbi co6npa»OT ctJHnbTpaqMePi, 

3aTeM npOMblBaiOT BOAOM M AH3TMnOBblM 

scfjupoM m cyiuaT Ha B03Ayxe, nonyMaa 
yKa3aHHoe b 3aronoBKe coeAHHeHMe b BMAe 
6enoro nopoujKa (2,78 r, 84%), T.nn. 
335-336 °C; MC(CI): 402 (M+H). 

AHanM3 fxnn GisHisC^NsOa* 0,2 H 2 G: 
PaccMMTaHo: C, 56.25; H, 3.37; N, 10.09 
HaMAeHo: C, 56.23; H, 3.33; N, 10.35 
AMP: 12.73 (br s, 1H, cnoco6H. k o6MeHy), 
11.92 (br s, 1H, cnoco6H. k o6MeHy), 8.03(s, 
1H), 7.51 (s, 1H), 7.17-7.08 (m, 3H), 2.32 
(s, 1H), 2.06 (s, 1H). 

MCXOAHbIM 

5,7-AMxnop-3-MeTOKCMKap6oHMn-4-OKCo-1,4-Anru 

APO- KCMXMHOnMH-2-Kap60HOBOM KMCnOTbl 

N-2-(2,4-AHMeTMncjDeHMn) rviApa3MA nonynatOT 
cneAyfou^MM cnoco6oM: 
a) 

3-Kap6oMeTOKCM-5,7-Anxnop-4-rMApoKCMXMHonMH 
-2-Kap6oHOBafl KMcnoTa. 

K nepeMeiuMBaeMOM cycneH3MM A^weTun 
5,7-AMxnop-4- 

rMApoKCMXMHonMH-2,3-AMKap6oKCMnaTa (4,0 r, 
12,2 mM) b BOAe (72 Mn) Ao6aBnflK)T boahwm 
pacTBop rMApooKMCM HaTpMA (0,97 r, 24,2 mM b 
22 Mn boaw). TBepAbie npoAyKTbi cpa3y >Ke 
pacTBopflKJTCfi m nonyHeHHbiM pacTBop 
HarpeBaiOT npM 55°C 30 mmh. PeaKi^noHHyio 
CMecb 3aTeM MeAneHHO oxna^KAaioT ao 20°C m 
noAKMcnnioT Ao6asneHMeM 6 h. conaHOM 
KMcnoTbi (4 Mn), noAA@p)KMBan npn 3tom 
TeMnepaTypy hm>k6 20°C. 06pa3yeTCfi ocaAOK, 
m nocne nepeMeiuMBaHMfl cycneH3MM b TeMeHMe 2 
h, CMecb 0MnbTpy»oT, co6paHHbie TBepAbie 
npoAyKTbi npoMbiBaroT nocneAOBaTenbHO boaom, 

3TaH0n/MeT3H0n0 M M AMSTMnOBblM 3Cf)MpOM. 

CyiuKa Ha B03Ayxe a 3q t yKa3aHHoe coeAMHeHMe 
(2,82 r, 74%) b bmao pbi>KeBaTO-KopMHHeBoro 
TBepAoro npoAyicra. AHanMTMMecKMM o6pa3ei4 
yKa3aHHoro b 3aronoBKe coeAMHeHMfl nonynaioT 
nepeKpMCTannM3ai4MeM He6onbujoM nopqMM 
BbweneHHoro TBepAoro Beu^ecTBa M3 
3TMnaL4eTaTa ao nonyweHMfl 
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pbi>KeB3TO-KopnMHeBoro TBepfloro npoflyiaa, 

T.nn. 339-340°C; 

AHann3 A/ifl C-12H7CI2N3O5N: 
PaccMMTaHo: C, 45.6; H, 2.23; N, 4.43 
HaCiAeHo: C, 45.78; H, 2.43; N, 4.52 
1 H AMP (MeOD): 7.82 (d, J=2.0 Tq, 1H), 

7.44(d, J=2.0 f~M 1H), 3.86 (s, 3H). 
b) 

3-Kap6oMeTOKcn-5,7-flnxjiop-4-rviflpoKCMXMHoriviH 
-2-Kap6oHnn xnopufl. 

TiioHMnxnopviA (1,50 r, 12,6 mM) Ao6aBnaiOT 
k nepeiueajkiBaeMoft cycneH3nn 

3-Kap6oMeTOKCH-5,7-AMX^Op-4-rMflpOKCMXMHOJlMH 

-2-Kap6oHOBOM KMcnoTbi (1,0 r, 3,17 mM) b 
cbo6oahom ot OTaHona xnopoc|x>pMe (25 win). 
nojiyMeHHyK) cycneH3WK> HarpeBaioT npn 
TeivinepaType KnneHH« c o6paTHbiM 
xonoflnnbHMKOM 5 nacoB, b pe3ynbTaTe nero 
o6pa3yeTca pacTBop. PeaKi^noHHOM cm ecu fla»OT 
oxnaflMTbCfl AO KOMHaTHofi TeMnepaTypbi m 
3aTeM KOHqeHTpupyiOT, nonynaa b ociaTKe 
Ha3BaHHbiM b 3aronoBKe x/iopaHrnAPMA (0,88 r, 
83%) b BUfle pbiweBaTO- KopuMHeBoro TBepAoro 
npoflyKra. 3tot npoAyKT ncnonb3yK>T KaK ecTb 
Arm nonyMeHM« rnApa3MAa kuchotw. 
c) 

5,7-r4nxnop-3-MeTOKCMKap6oHnn-4-OKCO- 1 ,4-amfm 

APO-XMHOJIMH- 2-Kap60HOBOM KMCJlOTbl 

N-2-(2,4-AWMe™n0eHnn)rnApa3MA. 

3-Kap6oMeTOKCM-5,7-AMxnop-4-rviApoKCMXMHO 
nnH-2-Kap6oHnn xnopMA (3,65 r, 11,0 mM) 
pacTBopflKDT b TeTpan/iApo+ypaHe (274 Mn) m 
Ao6aBn«toT no KannflM k oxna)KA6H h om y (0 °C) 
pacTBopy 2,4-AMMeTnncf)eHMnrMApa3MHa (3,13 r, 
23,0 mM) b TeTparMApoct)ypaH (172 Mn) npn 
nepeMeiunBaHMM. MeAneHHo o6pa3yeTCfl 
KopuHHeBo-KpacHan cycneH3i/ia m nonyneHHyK) 
CMecb nepeMeiuMBatoT npn 0°C 30 mmh. 
Peaiajmo npepbiBaiOT Ao6aBneHneM 
oxna)KAeHHOM BOAbi (223 Mn) m nocneAytou^MM 
Ao6aBnemieM 1 h. HC1 (669 win). nonyneHHyio 
CMecb nepeMeujusaioT 1 m, 3aTeM c^nnbTpyioT 
Ana oTAeneHMfl ocaAMBUinxcfl TBepAbix Beu^ecTB. 
Co6paHHbie TBepflbie npoAyKTbi npoMbiBaKJT 
boaom m 3aTeM AUSTunoBbiM 3c|dhpom, nonynaa 
nocne cywKM Ha B03Ayxe, yKa3aHHoe b 
3aronoBKe coeAMHeHne (3,60 r, 76%) b bma© 
6enoro nopoiUKa, MC(CI): 434 (M+H). 

1 H AMP (flMCO-d 6 ): 12.55 (br s, 1H, 
cnoco6H. k o6MeHy), 10.67 (br s, 1H, cnoco6H. 
k o6MeHy), 7.76 (d, J=1.6 Tq, 1H), 7.54(d, 
J=1.6 ftj, 1H), 7.19(br s, cnoco6H. k o6MeHy 
1H), 6.91-6.76 (m, 3H), 3.69 (s, 2H), 2.19 (s, 6H). 

ripiiMep 48. 

7-Xnop-4-rMAPOKCM-2-(4-MeTOKCM-2-MeTnn4)eHMn 
)- 

1 ,2,5,1 0-TeTpan4AponnpnAa3HHO[4,5-bJxnHonMH-1 
,10-ahoh HaTpneBafl conb. 

K nepeMeujkiBaeMoft cycneH3MM 

7-xnop-4-rnApoKCM-2-(4- 

MeT0Kcw-2-MeTnncj)eHMn)-1 ,2,5, 1 0-TeTparviAponn 
pnAa3MHo[4,5-b] XMHonnH-1,10-AMOHa (2,00 r, 
5,22 mM) b 0,1 h. rviApoKCMAe HaTpun (52,2 
M/i, 5,22 mM) Ao6aBfiflK)T BOAy (100 mji) m 
MeTaHon (3 m/i). nocne HenpoAonawTenbHofi 
o6pa6oTKH yribTpa3ByKOM TBepAbie npoAyKTbi 
pacTBopflKDTCfl m nonyneHHbM pacTBop 
c^mibTpyjoT nepe3 Gelman Glass Acrodisc 
4>nribTp (0,45 ynbTpaM) w KOHi^eHTpupyioT 
Aocyxa. OdaTOK pacTuparaT c nsonponaHonoM 
(100 Mn) m (^junbTpyjOT, OTAenflfl TBepAbie 
npoAyKTbi. TBepAbie BeujecTsa npoMbiBaioT 
HecKoribKO pa3 M3onponaHonoM m 3aT6M cyiuaT b 
BaKyyMe npn 100°C b TeneHMe hohh, nonynaa 
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yxa3aHHoe b 3aronoBKe coeAHHeHne (1,64 r, 
78%) b bhab wenToro nopoiUKa, T.nn. 356 
(pa3n.). 

AHann3 atih C-igH^CINaCV 1,0 Na • 0,02 
(CH 3 ) 2 CHOH.1,8H 2 0:. 

PaccMmaHo: C, 52.10; H, 3.84; N, 9.56 

HafiAeHo: C, 52.10; H, 3.71; N, 9.40 
1 H AMP (flMCOdg): 8.15-8.17 (m, 2H), 
7.31 (dd, J=8.7, 2.0 V\\, 1H), 7.11(d, J=8.4 
rq, 1H), 6.83-6.76 (m, 2H), 3.76 (s, 3H), 
2.07 (s, 3H). 

ripviMep 49. XoriMHOBafl corib 
7-xnop-4-rnAPOKCM-2-(4-MeTOKCM-2- 
MeTnnct)eHMn)-1 ,2,5,1 0-TeTparnAponMpnAa3MHo[4 
,5-b)xMHonMH-1, 10-AHOHa. 

K nepeMeajMBaeMOM cycneH3Mn 
7-xnop-4-rnApoKCM-2-(4- 

MeTOKCM-2-MeTnnct)eHMn)-1 ,2,5,1 0-TeTparnflponn 
pnAa3MHo[4,5-b] XMHonnH-1,10- AMOHa (400 Mr, 
1,03 mM) b MeiaHone (4 m/i) Ao6aBJifiK>T xohuh 
ruApoxnopkiA (45% no Becy b MeiaHone, 295,6 
ynbTpa-n, 1,03 mM). (loc/ie HenpoAon>KMTenbHOM 
o6pa6oTKM ynbTpa3ByKOM, Bee TBepAbie 
npoAyKTbi pacTBopHKJTca i/i nonyneHHbiM pacTBop 
nponycKatOT nepe3 Gelman Glass Acrodisc 
cjDnnbTp (0,45 ynbTpa-M) HapnAY c 
AononHMTenbHbiM, KonnnecTBOM MeTaHona (8 
Mn). <t>nnbTpaT KOHLjeHTpM pytoT Aocyxa m 
ocTaBiueecfl Macno nepeMeiunBawT c 
M3onponaHonoM (15 Mn) m 3TaHonoM (8 Mn), hto 
Bbi3biBaeT KpMCTaJinn3annio. TBepAbie npoAyKTbi 
co6npaK)T n cyiuaT b BaKyyMe npn 100°C b 
TeMeHMe homm, nonyMa* yKa3aHHoe b 3aronoBKe 
coeAMHeHne (411 r, 81%) b BMAe we/noro 
TBepAoro npoAyKTa, T.nn. 229-230°C. 

AHanw3 a/i« C 19H 13 CIN 3 0 4 » C 5 H 14 N0.1,1 

H20: 

PaccMMTaHo: C, 56.88; H, 5.81; N, 11.06 

HaMAeHo: C, 56.91; H, 5.47, N, 10.98 
1 H AMP (flMCO-d 6 ): 8.09-8.12 (m, 2H), 
7.31 (dd, J=8.6, 2.1 r^.lH), 7.07(d, J= 8.5 
Tm, 1H), 6.75-6.82 (m, 2H), 3.80-3.85 (m, 
2H), 3.77 (s, 3H), 3.37-3.40 (m, 2H), 3.09 
(s, 9H), 2.04 (2, 3H). 

ripuMep 50. XonuHOBaa conb 
2-(4-6eH3nnoKcncf)eHnn)-7-xriop-4- 
rnAPOKCM-1 ,2,5, 1 0-TeTparwAponnpMAa3MHo[4,5-b] 
XMHonnH-1 , 1 0-AMOHa 

K nepeMeujkiBaeMoft cycneH3nn 
7-xnop-3-MeTOKCHKap6oHnn-4-OKCO- 1 , 
4-AnrnApoxnHonnH-2-Kap6oHOBOM KMcnoTbi 
N-2-(4-6eH3nnoKcn- ct)eHnn)mApa3MAa (1,19 r, 
2,50 mM) b MeiaHone (50 Mn) Ao6aBnflK>T 
MeTaHcynbc^OKvicnoTy (2,4 Mn) m nonyMeHHyio 
CMecb HarpeBatoT npn TeMnepaType KuneHMfl b 
TeMeHne c o6paTHbiM xonoAnnbHMKOM 1 m. nocne 
oxna^qeHMfl ao komh3thom TeMnepaTypbi, 
peaKqHOHHyjo CMecb c^nnbTpytoT m co6paHHbie 
TBepAbie npoAyKTbi npoMbiBatOT A^STunoBbiM 
34)vipoM m cyiuaT Ha B03Ayxe, nonynayi 900 Mr 
npoAyKTa, KOTopbifi coxpaH^iOT f\ns\ AanbHeMLueii 
ohmctkm. OunbTpaT pa36aBn«K)T paBHbIM 
o6i»eMOM BOflbi m, nocne nepeMenjuBaHna b 
TeneHne 30 mmh, nonyMeHHyio cycneH3Mto 
cf)nnbTpyK)T, co6paHHbie TBepAbie npoAyKTbi 

npOMblBaiOT BOAOM H A^3TMnOBblM 3<£kipOM M 

cymaT Ha B03Ayxe t nonynan yKa3aHHoe b 
3aronoBKe coeflUHeHne (151,8 Mr) b cjDopMe 
cbo6oahom KMcnoTbi. TBepAbie npoAyKTbi (900 
Mr), KOTopbie 6binn nepBOHananbHO co6paHbi n 
coxpaHeHbi, nepeKpncTannn3yK)T nyTeM 
pacTBopeHkm b ropaneii cMecu MeTaHona (3,8 n) 
n MeTaHcynbc^oKwcnoTbi (63 Mn) m 3aTeM AafOT 
oxnaAMTbcq ao komh3thom TeMnepaTypbi. 
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rionyMeHHyra cycnemwo c^nnbTpyioT aji* 
yflaneHUfi ocaflKa m c+junbTpai pa36aBrmK>T 
paBHbiM o6-beMOM BOflbi ki nepeMeLUMBatOT b 
TeneHne homh. 06pa30BaBiiintfcfl b pe3yribTaTe 
ocaflOK co6npaK>T, npoMbiBatOT boaom 
flMSTMnoBbiM 3<+jnpoM m 3aTeM cyujaT Ha 
B03flyxe, nonynafl yKa3aHHoe b 3aronoBKe 
coeflMHeHne (422,2 Mr) b cjDopMe cbo6oahom 

KMCnOTbl (o6lL\H M o6"beflMHeHHblM BblXOA 

yKa3aHHoro b 3aronoBKe coeflHHeHMH b BMfle 
cbo6oahom KMcnoTbi: 574 Mr, 52%); MC(CI): 446 
(M+H). 

300 1 H AMP (flMCO-d 6 ): 12.71 (br 

s, 1H, cnoco6H. k o6MeHy) t 11.98 (br s, 1H, 
cnoco6H. k o6MeHy), 8.14 (d, J=8.6 ri\, 1H), 
8.03 (s, 1H), 7.47-7.32 (m, 9H), 7.07(d, 
J=8.9Tu, 1H) ( 5.14 (s, 2H). 

K nepeMenjneaeMOM cycneH3MM 

2-(4-6eH3nnoKCMc{)eHMJi)-7-xjiop-4- 
rnflpoKCM-1 ,2,5, 1 0-TeTparnflponnpnfla3MHO[4,5-b] 
xmhojihh-1,10- fluoHa (515 Mr, 1,16 mM) b 
MeTaHone (77 Mn) Ao6aBnflK>T ruflpooioicb 
xonMHa (45% no Becy b MeTaHone, 0,36 Mn, 
1,28 mM). nonyneHHyK) CMecb 4)wnbTpyK>T Ana 
OTfleneHun He6ojibLuoro KonnMecTBa Menwix 

TBepflblX M3CTMI4 H C^MJIbTpaT KOHljeHTpVipyiOT, 

nonynayi b ociaTKe Macno. 3tot ociaTOK 
pa36aBfiflK)T CMecbra Tonyon/aTaHon (70 mjt/20 
Mn) m KOHqeHTpupyjOT. OciaTOK pa36aenflK)T 
OKOHMaTenbHO nopmietf Tonyona (70 Mn) m 
KOHi^eHTpupyjoT, no/iynafl xonwHOByio conb 
yKa3aHHoro b 3aronoBKe coeflWHeHM* (640 Mr, 
99%) b BMfle >KeriTO-3eneHoro TBepfloro 
npoflyKTa, T.nn. 304-306°C; MC (FAB); 446 
(M+1). 444 (M-1). 

AHann3 AJi* C 24 H 16 CIN 3 0 4 » 0,5 H 2 O#1,0 

oc 5H u NO; 

PaccMMTaHo: C, 61.95; H, 5.43 N, 9.89 

HatffleHo: C, 62.31; H, 5.59, N, 10.02 

300 MI~li 1 H AMP (flMCO-d 6 ): 8.11-8.09 

(m, 2H), 7.48-7.28(m, 8H), 7.00 (d, J=8.88, 
2H), 5.13 (s, 2H), 3.83 (br s, 2H), 3.39 

(br s, 2H), 3.09 (br s, 9H). 
a) 

7-Xnop-3-MeTOKCMKap6oHMn-4-OKCo-1,4-flnrMflpox 

MHOJ1MH-2- KapSOHOBOfi KMCJIOTbl 

N-2-(4-6eH3nnoKcnct)eHnn)rMflpa3Mfl. 

7-Xjiop-3-MeTOKCMKap6oHnn-4-OKCX)- 1 ,4-flnrnA 

pOXMHOJlHH-2-Kap60HOBOM KMCJIOTH 

N-2-(4-6eH3nnoKcnc})eHMn)rMflpa3iifl, 
Mcnonb30BaHHbiM B ripiiMepe 50, nonyHawT 
cornacHO cnoco6y, ncnonb30BaHHOMy b 
ripuMepe 41, 3a TeM nciaiJOHeHMeM, mto 
ncnorib3yK)T 4-6eH3n/ioKcnc|)eHMjirMApa3MH 
BMedo 4-xnop-2-MeTnnct)eHHJirMflpa3MHa. 
ripuMep 51. 

7-Xnop-2-(2,4-flMxnop4)eHMri)-4-rMflpoKCM- 1 ,2, 
5,1 0-TeTparMflponnpMAa3HHo[4,5-b]xMHoriHH-1 ,1 0 

-flMOH. 

K nepeMeiiiMBaeMOM cycneH3MM 
7-xnop-3-MeTOKCMKap6oHMn-4-OKCX)- 1 ,4- 

flMrMflpOXMHOnWH-2-Kap60HOBOM KMC/lOTbl 

N-2-(2,4- AMXJiopcf)eHMn)rMflpa3Mfla (3,00 r, 
6,81 mM) b MeTaHone (1500 mji) Ao6aBna»OT 
MeTaHcynbcf)OKMcnoTy (150 Mn). rio/iyMeHHyio 
cycneH3Mio HarpeBaiOT npn TeMnepaType 

KMneHMfl C 06paTHblM XOnOflMJIbHHKOM 9 flHefi M 

o6pa30BaBLUMMCfl pacTBop 3aTeM oxna^flatoT ao 
TeMnepaTypw oKpywaiomefi cpeflbi m 
KOHqeHTpupyjoT flo nonoBMHbi nepBOHaMaribHoro 
o6"b6Ma, Mcnoxib3yfl poTopHbiw ncnapnTerib. 
nonyneHHyK) cycneHswo nepeMewMBaioT npn 
KOMHamoM TeMnepaType 30 mmh m (+>MnbTpyK)T 
Ana oTAefieHMfl TBepflbix npoflyioroB. OunbTpaT 
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pa36aBriflK)T paBHbiM o6*beMOM BOflbi, nocne 
Hero o6pa3yeTC« ocaflOK. 3Ty CMecb 
nepeweLUMBaioT npw TeMnepaType oxpywaioLijeM 
cpeflbi b TeneHne hohh m 3aTeM ct)nribTpyK)T. 
Co6paHHbie TBepflbie npoAyKTbi npoMbiBawT 
flMOTunoBbiM 3<})npoM m 3aTeM cycneHflnpyiOT b 
MeTaHone (500 mh) m o6pa6aTbiBaK)T 
yribTpa3ByKOM b TeneHne 5 mmh. rionyMeHHyio 
CMecb 4>nnbTpy»oT f\nn oTfleneHM^ TBepflbix 
npoflyicTOB n (Jjn/ibTpaT KOHL^eHTpupyioT. OcTaTOK 
cycneHflupytoT b fluaTunoBOM scfiupe m 
cfcvinbTpytoT. Co6paHHbie TBepflbie npoflyKTbi 

npOMblBaKDT BOflOft M flM3TMX10BblM 3CjDMpOM M 

3aTeM cyujaT Ha B03flyxe, nonyMan yKa3aHHoe b 
3aronoBKe coeflMHeHne (198,5 r, 7%) b BMfle 
>KenToro TBepfloro npoflyKTa, T.nn. 360-361 °C; 
MC (CI); 408 (M+1). 

AHa/iH3 fln» C 17H8CIN 3 0 3 « 0,2 H 2 O»0,10 
CH 3SO3H: 

PaccMMTaHo: C, 49.02; H, 2.35; N, 9.75 
HawfleHo: C, 48.69; H, 2.10; N, 9.96 
300 MR* 1 H AMP (flMCO-d 6 ): 12.99 (br 
s, 1H, cnoco6H. k o6MeHy), 12.12 (br s, 1H, 
cnoco6H. k o6MeHy), 8.15 (d, J=8.67 Tq, 1H), 
8.07 (d, J=1.23 Tu, 1H), 7.85 (d, J=1.02 ri\, 
1H),7.60 (s, 2H), 7.47(dd, J=1.61, 8.63 1H). 
a) 

7-Xnop-3-MeTOKCMKap6oHMn-4-OKCo-1,4-Anrviflpox 

MHOJlMH-2- Kap60HOBOM KUcnoTbi 

N-2-(2,4-flnxnop4)eHmi)rMflpa3Mfla 

7-Xnop-3-MeTOKCMKap6oHnn-4-OKCO- 1 ,4-flnrnfl 

pOXMHOnMH-2- Kap60HOBOM KMCriOTbl 

N-2-(2 t 4-flMxnopc})eHMn)rMflpa3Mfl 1 
ncnonb30BaHHbiM b ripMMepe 51, nonyHatoT no 
cnoco6y, ncnonb30BaHHOMy b llpuMepe 41a), 3a 

TeM MCKTlKDMeHHeM, MTO 

2,4-flwxfiop4>eHrtnrnApa3MH ktcnonbsyKDT BMecTO 
4-xnop-2-MeTnnc})eHMJirMflpa3MHa. 
ripuMep 52. 

7-Xnop-2-(2,4-flkixjiop(})eHMn)-1 -rnflpoKCn-3,4,5, 1 
0- 

TeTpamflponnpMfla3MHo[4,5-b]xMHonMH-4,10-flMO 

H 

K nepeMeiuMBaeMOM cycneH3MM 
7-xnop-3-MeTOKCMKap6oHnn-4-OKCO-1,4- 
AnrviflpoxMHoriMH-2-Kap6oHOBOM KMcnoTbi N-2-(2, 
4-flnx/iop4>eHnn) rviflpa3Mfla (1,28 r, 2,92 mM) b 
MeTaHone (645 Mn) flo6aBn^K)T 
MeTaHcy/ibcJxjKMcnoTy (65 mji). rionyMeHHyra 
cycneH3MK) HarpeBaK)T npM TeMnepaType 

KMneHMfl C 06paTHblM XOnOflMflbHUKOM 10 flHew M 

o6pa30BaBLUMMCfl pacTBop oxjiaxcflatoT ao 
TeMnepaTypw OKpy>KaK)iL(eM cpeflbi, b pe3yribTaTe 
Hero BbinaflaeT ocaflOK. CMecb cj)MnbTpyK)T, 
OTflen«5i TBepAbie npoAyKTbi, m qbunbTpaT 
pa36aBn«K)T boaom (300 Mn) ao o6pa30BaHMfl 
Apyroro ocaflKa. 3tot ocaflOK co6npaK>T m 
cyujaT, nonyMan yKa3aHHoe b 3aronoBKe 
coeflMHeHne (266,5 Mr, 22%) b bma© >KenToro 
TBepAoro Beu^ecTBa, T.nn. 342-343°C; MC (CI); 
408 (M+1). 

AHann3 An« C 17H8CIN 3 0 3 » 0,10 

CH 3SOSH.0.2 H 2 0: 

PaccHMTaHo: C, 48.73; H, 2.16; N, 9.95 

HafiAeHo: C, 48.69; H, 2.10; N, 9.96 

300 M^ 1 H AMP (flMCO-de): 13.50 (br 

s, 1H, cnoco6H. k o6MeHy), 8.29 (d, J= 8.76 

ri\ t 1H), 8.19 (d, J=1.26 1H), 7.92 (d, 

J=1.71 1H), 7.70-7.61 (m, 3H). 
a) 

7-Xnop-3-MeTOKCMKap6oHnn-4-oKco-1,4-AMrviApox 

MHOflMH-2- Kap60HOBOM KM Cfl OTb I 

N-2-(2,4-AMxnop<t)eHvin)rviApa3ViA. 

7-Xnop-3-MeTOKCMKap6oHM/i-4-OKCO-1 ( 4-AMrMA 
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pOXMHOJlMH-2-Kap60HOBOM KMCJIOTbl 

N-2-(2,4-flMxnopct)eHMn)r>iflpa3Mfl, 
ucno/ib30BaHHbift b flpuMepe 52, nonyMaioT no 
cnoco6y, Mcnonb30BaHHOMy b (IpuMepe 51 . 

ripuMep 53. 
7-Xnop-4-rviflpoKCM-2-[2-(4-MeTOKCMaHnnnH) 

3TMJ1] 

-1 ,2,5,1 0-TeTparMflponnpMAa3MHO[4,5-blxMHonMH- 

1,10-AMOH. 

2-(2-BpoM3Tnn)-7-xnop-4-rnflpoKcn-1 ,2,5, 1 0- 
TeTpa rvt,qpon m pufla 3 m ho [4,5-b] 

XMHO/lMH-1,10-flMOH (1,00 T, 2,7 MM), 

nonyMeHHbiM b ripwuepe 4a m n-aHM3MflMH (1,33 
r, 10,8 mM) nepeMeujMBatoT n HarpeBaioT npn 
TeMnepaType KuneHMfl c o6paTHbiM 
xonoflnnbHMKOM b flMO (20 Mn) b TeMeHMe 1,5 m, 
nonynaa KopuHHeBbift pacTBop. PacTBop 
oxna>Kfla»oT flo KOMHaTHOM TeMnepaTypbi m 
Ao6aBnnioT flusTMnoBbiM 30>np (80 Mn), nonyMaa 
TeMHyra cycneH3MK). CycneH3Mio nepeMewMBaioT 
flBa naca m cfwnbTpyioT. Co6paHHbie TBepflbie 
npoflyKTbi npoMbiBatoT AnainnoBbiM acfwpoM 
(150 mh), nonynan yKa3aHHoe b 3aronoBKe 
coeflMHeHne b BMfle pbDKeBaTO-KopMMHeBoro 
nopoujKa (1,17 r, 60%) T.nn. 239-241 °C; MC 
(CI): 413. 

AHann3 AJi« C 2oHi7CIN 4 0 4 »HBr» 3,0 
C 3 H 7 NO«0,5 H 2 0: 

PaccHMTaHo: C, 48.24; H, 5.58; N, 13.58 
HaMfleHo: C, 47.80; H, 5.20; N, 13.93 
300 MTlj 1 H AMP (flMCO-d 6 ): 8.14 (d, 
J=8.7 ^, 1H), 8.09 (d, J=1.9 Fq, 1H), 7.35 
(d, J= 8.7 Tm, 1H), 6.75 (d, J=8.9, 2H), 
6.58 (d, J-8.9 2H), 3.96 (t, J=6.8 fq, 
2H), 3.62 (s. 3H), 3.27 (t, J=6.8 I~I4, 2H). 
flpuMep 54. 

7-Xnop-2-(3-xjiop-4-rMflDOKCkicbeHMn)-4-rvinpoKGM 
-1, 

2,5,1 0-TeTparMAponnpMAa3MHo[4,5-b]xMHonMH-1 ,1 

0-AMOH. 

7-Xnop-2-(3-x/iop-4-MeTOKCMc{)eHMn)-4-rMApoK 
cm-1,2,5,10- 

TeTpamnponnpMAa3HHo[4,5-b]xnHonnH-1 ,1 0-aho 
h (nonyneH paHee b HpuMepe 37, 1,00 r, 2,47 
mM) nepeMetunBawDT b MeTaHcyjib4)OKMcnoTe (20 
Mn), nonynafl nepHbifi pacTBop. 3tot pacTBop 
HarpeBaioT npn 145°C 6 h m oxna>KAaK)T ao 
KOMHamoM TeMnepaTypbi. flo6aBnflfl BOAy (60 
Mn) ao nonyneHMfl pbiweBaTO-KopMHHeBOM 
cycneH3MM, KOTopyio nepeMewMBaioT 3 h m 
c£MnbTpyK>T. Co6paHHbie TBepAbie npoAyKTbi 

npOMblBaKDT BOAOM M AH3TMnOBblM SC^MpOM, 

nonyMaa yKa3aHHoe b 3aronoBKe coeAMHeHne b 
BkiAe nopoujKa 3onoTHCToro i^BeTa (0,98 r, 
76%), T.nn. 350-353°C; MC (CI): 390. 

AHann3 Arm C 1 7H 9 Cl2N 3 04» H 2 0 • 1,2 

CH 3SO3H 

PaccMMTaHo: C, 41.76; H, 3.04; N, 8.02 
HaCiAeHO: C, 41.74; H, 2.76; N, 7.68 
300 MI~L4 1 H AMP (flMCO-d 6 ): 8.15 (d, 
J=8.5, ri\, 1H), 8.05 (d, J=1.9 ("14, 1H), 7.53 
(d, J=2.2 Tq, 1H), 7.45 (d, J=8.5 T 4 , 1H) f 
7.33 (dd, J=2.2, 8.7 l^, 1H), 7.03 (d, J=8.7 
Tm, 2H). 

ripuMep 55. 

7-Xnop-4-rnApoKCM-2-(4-rnApoKCM-2-MeTMncf)eHM 
n)- 

1,2,5,10-TeTparnAponnpMAa3MHO[4,5-b]XMHonMH-1 
,10-amoh. 

7-Xnop-4-rMApoKCM-2-(4-MeTOKCM-2-MeTMn(})e 
Hnn)-1 ,2,5, 1 0- TeTparnApon m p m Aa 3 n ho [4 , 5-b] 
XMHonnH-1,10-AHOH (1,00 r, 2,61 mM) 
nepeMeLUMBawT b MeTaHcynbqboKMcnoTe (10 Mn), 
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nonynaa xopMHHeBbiM pacTBop. 3tot pacTBop 
HarpeBaioT npn 150°C 3mm oxneoKAaioT ao 
KOMHaTHOM TeMnepaTypbi. OxnajKAeHHbifi 
pacTBop Ao6aBfiflK)T no KannflM k boa© (50 Mn) 
npki nepeMeujkiBaHMM, nonynafl cepyio 
cycneH3MK>, KOTopyio nepeMeiUMBaiOT 20 m m 
4>nnbTpyK)T. Co6paHHbie TBepAbie npoAyKTbi 
npoMbiBatoT boaom m 3aTeM cycneHAnpytoT b 
BOAe (50 Mn). K 3T0M cycneH3MM Ao6aBnaioT 
pacTBop rviApooKMcn xonnHa (2 Mn, 45 Bec.% b 
MeTaHone), KOTopbifi pacTBopflfl TBepAbie 
npoAyKTbi AaeT KopuMHeBbiw pacTBop. 3tot 
pacTBop HarpeBaioT npM TeMnepaType KuneHun c 

06paTHblM XOnOAMnbHMKOM 1 m, • BHOCHT 

AononHMTenbHoe KonnnecTBO pacTBopa 
ruApooKucn xonnHa (2 mji) m pacTBop HarpeBaioT 
npn TeMnepaType KuneHMP c o6paTHbiM 
xonoAHJibHMKOM 3 h. PacTBop oxna>KAaiOT ao 
KOMHaTHOM TeMnepaTypbi m noAKMcnniOT ao pH 1 
1 h. HCI, nonynafl KopuMHeByio cycneH3Mio. 
CycneH3MK> (JwnbTpyioT w co6paHHbie TBepAbie 
npoAyKTbi npoMbiBaioT boaom, nonynafl 
KOpMHHeBoe TBepAoe Beu^ecTBo. HecKonbKo 
nepei<pMCTannM3aL^MeM M3 ropflMero MeTaHona 
AaioT yKa3aHHoe b 3aronoBKe coeAMHeHMe b BMAe 
coBceM 6enoro nopowKa (0,35 r, 36%), T.nn. 
287 o c ( pa3 n.); MC (CI): 370. 

AHanM3 AJifl C 18 H 12 CIN30 4 . H 2 0 ♦ 0,7 



CH 



3 OH: 



(br 
1H, 



PaccMMTaHo: C, 54.75; H, 4.13; N.10.24 
HaPiAeHo: C, 54.75; H, 3.87; N, 10.18 
300 UV\\ 1 H 3RMP (flMCO-d 6 ): 12.60 
s, 1H, cnocoSn. k o6MeHy), 12.00 (br s, 
cnoco6H. k o6MeHy), 9.55 (br s, 1H, cnoco6H. 
K o6MeHy), 8.16 (d, J= 8.6, Y\\ t 1H), 8.06 
(s, 1H), 7.45 (d, J=8.6 Tu, 1H), 7.07 (d ; 
J=8.4 Tlj, 1H), 6.70(s, 1H), 6.66 (d, J=8.4 
1H), 2,00 (s, 3H). 
npMMep 56. 

7-Xnop-2-(4-xnop-2-MeTMncf)eHMri)-4-rMApOKCM- 1 , 
2, 

5, 1 0-TeTpamAponMpMAa3MHo[4,5-b]xMHonMH-1 , 1 0 

-AMOH. 

ripeACTaBneH anbTepnaTMBHbiM CMHTes 3Toro 
coeAMHeHMfl, onMcaHHoro paHee b flpMMepe 42. 
3-5eH3Mn-7-xnop-2-(4-xnop-2-MeTMncf)eHMJi)- 
1 ,2,3,4,5, 1 0-reKcarMAPonMpMAa3MHo[4 ,5-b] 
XMHonnH-1, 4,10- tpmoh, 0,61 r, 1,28 mM) 
nepeMeiUMBaiOT b MeTaHcynbcf)OKMcnoTe (12 mji), 
nojiynafi b«3kmm pacTBop AHTapHoro L\BeTa. 3tot 
pacTBop HarpeBaioT npw 45°C 6,5 h, nonynaa 
cycneH3Mio qBeTa 3eneHoro nopoujKa, KOTopyra 
oxna^AaioT ao komh3thom TeMnepaTypbi. 
£|o6aBnfltoT neA (50 Mn) npn nepeMeaiMBaHMM, 
nonynan CBeTno-3eneHyio cycneH3Mio, KOTopyio 
4wnbTpytoT. Co6paHHbie TBepAbie npoAyKTbi 

npOMblBaKDT BOAOM M AH3TMnOBblM 3Q>MDOM, 

nonynafl cepbiM nopoiuoK (0,49 r). MacTb aToro 
nopoujKa (0,36 r) nepeMeuiMBaioT b MeTaHone m 
Ao6aBnflK)T pacTBop rvtApooxMCM xonMHa (2 Mn, 
1M). BonbLUMHCTBO TBepAbix npoAyKTOB 
pacTBopfleTCfl m CMecb 4)nnbTpyioT, yAan^fl 
HepacTBopMMbie Beu^ecTBa. npocjMnbTpoBaHHbiM 
pacTBop noAKMcnnioT flo pH 1 c noMoiAbio 1 h. 
HCI, nonynafl pbDKeBaTO-KopMHHeByio 
cycneH3Mio. MeTaHon (2 m^) yAanflKDT b TOKe 
ra3oo6pa3Horo N 2 m cycneH3Mio c}5MnbTpy»OT. 
Co6paHHbie TBepAbie npoAyKTbi npoMbiBaioT 
boaom m AMSTMnoBbiM ac^npoM, nonynafl 
yKa3aHHoe b 3aronoBKe coeAMHeHMe b BMAe He 
coBceM 6enoro nopouwa (0,30 r, 82%), 
M AeHTMC|)M l\m poBaHHoro KaK BemecTBO, 
nonyneHHoe paHee b ripMMepe 42. HcxoAHbiM 
3-oeH3nn-7-xnop-2-(4-x/iop-2-MeTMJict)eHMn)- 



CM 
O 



00 
CO 



-41- 



7J 
C 

ro 
o> 

00 
Ol 



O 
to 



1 ,2,3,4,5, 1 0-reKcarMflponwpnfla3MHo[4,5-b]XMHon 
mh-1, 4,10-tpmoh nonynatOT cneflyjoi^MM 
cnoco6oM: 

a) 2-BeH3nnnAeH-1 -(4-xnop-2-MeTnnct)eHMn) 
rviflpa3MH. 

K nepeMewnBaeMOM cycneH3HW 

4-xnop-2-MeTnnc})eHMnmflpa3MH ruAPOxnopnAa 
(1,00 r, 5,18 mM) b STaHone (15 Mn) 
AooaBnatoT 6eH3anbAerviA (0,66 r, 6,22 mM) m 
aqeTaT HaTpun (0,51 r, 6,2 mM). nocne 
nepeMeiunBaHMfl nonyMeHHOfi oviecn b TeMeHwe 3 
h npn KOMHaTHOM TeMnepaType, Ao6aBnaK>T 
flono/iHMTenbHoe KonnnecTBO 6eH3a/ibflernfla 
(0,11 r, 1,3 mM) m nepeMeiunBaHne npc-AonwaioT 

30 MMH. PeaKljUOHHyK) CMeCb BblJlMBaWT B BOfly H 

o6pa3yK>Lqy»ocfl CMecb sKCTparnpyioT 

AM3TMJ10BblM scJwdom. 06-beflHHeHHbie 3C}DMpHbie 

aKCTpaKTbi cyiuaT (MgS0 4 ), o>nnbTpyK)T w 
KOHueHTpupywT flo ocTaTOMHoro wenToro Macna 
(1,71 r), coflepwamero yKa3aHHoe b 3aronoBKe 
coeflMHeHne, cwieiuaHHoe c amsthh aqeTaneM 
6eH3anbflernAa. AqeTanb OTroHflioT 
HarpeBaHMeM (70°C) cwiecu b rny6oKOM 
BaKyyMe. OcTaTOK npeACTaBnneT MMCToe 
yKa3aHHoe b 3aronoBKe coeAHHeHHe (1,23 r, 
97%) b BMfle opaH)KeBoro TBepAoro BeujecTBa, 
KOTopoe ncnonb3yjoT KaK oho ecTb b cneAytoLqefi 

CTaflMM 

300 Mrq 1 H AMP (CDCI 3 ): 7.79 (s, 1H), 
7.68 (s, 1H), 7.65(s, 1H), 7.49 (d, J=6.3 
rq, 1H), 7.42-7.26 (m, 4H), 7.16 (dd, J=2.5, 
6.0 Tq, 1H), 7.06 (d, J=2.5 rq, 1H), 2.21 (s, 3H). 

b) 

1- BeH3nn-2-(4-x/iop-2-MeTMnc})eHmi)rMApa3MH. 

K nepeMeujMBaeMOMy pacTBopy 

2- 6eH3MnnA6H-1 -(4-xnop-2- MeTuncpeHun) 
rnApa3MHa (2,40 r, 9,81 mM) b 6e3BOAHOM 
TeTparnApocf)ypaHe (43 Mn) Ao6aBnflK)T no 
xannflM pacTBop 6opaHa b TeTparnflpocf)ypaHe 
(4,6 mji, 1M pacTBopa, 4,6 mM). BbtfleneHMe 
ra3a Ha6nK>AaeTca b npoqecce Ao6aBneHiifl h 
nocne Hero, no 3aBepweHHM Ao6aBneHMfl 
peaKquoHHyto CMecb nepeMeuunBatoT 20 mmh npn 
KOMHaTHOM TeMnepaType m 3aTeM TLqaTenbHO 
HacbiiqaioT ra3oo6pa3HbiM xnopudbiM 
boaodoaom npn komhsthom TeMnepaType. 
riocTeneHHO, no Mepe Ao6aBneHMH 
ra30o6pa3Horo HCI k peaKquoHHofi CMeon 
o6pa3yeTca 6enbifi ocaAOK. riocne Ao6aBneHMH 
HCI peaKquoHHyK) CMecb nepeMeujMBafOT b 
TeneHne 20 mhh m 3aTeM peaKqwo npepbiBaiOT 
ocTopo>KHbiM Ao6aBneHkieM no KannflM 
nocneAOBaTenbHO boaw (150 Mn) n 10% 
conflHOM KucnoTbi (5 Mn). nonyneHHbiM pacTBop 
KOHL^eHTpupyioT yAaneHMfl ochobhofo 
KonnnecTBa TeTparMApoc|3ypaHa. CpeAy b 
ocTaBiueMCfl cMecu AenaraT menoHHOM , 
Ao6aBnafl TBepAbifi Kap6oHaT Kannfl, m 3aTeM 
SKCTparvipyioT AMSTwnoBbiM scfwpoM. 
06i>eAHHeHHbie SKCTpaKTbi cyiuaT (MgS0 4 ), 
<})MJlbTpyK)T m KOHqeHTpupywT ao ocTaTOMHoro 
6neAHO-)KenToro Macna (2 P 38 r). 3tot npoAyKT 
noABeprajoT G^nsw-xpoMaTorpacfwH Ha 
cunMKarene, wcnonb3ya b KanecTBe snioeHTa 
reKcaH/AMSTunoBbiM 34>np (3:1). OpaKqun, 
coAep>KaiqMe 3aAaHHbifi npoAyKT, o6-beAMHHioT m 
koh L\eH Tpn py jot ao ocTaTOMHoro yKa3aHHoro b 
3aronoBKe coeAMHeHMfl b bhao wemoro Macna 
(1,30 r, 53,7%); MC (CI): 247(M+H). 

300 Mrq 1 H AMP (CDCI 3 ): 7.22-7.41 (m, 
6H), 7.14(d, J=2.4 Tq, 1H), 7.01 (d, J=2.4 
Tq), 4.90 (br s, 1H, cnoco6H. k o6MeHy), 
3.95 (s, 2H), 3.77 (br s, 1H, cnoco6H. k 
o6MeHy), 1.98(s t 3H). 
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C) 

7-Xnop-3-MeTOKCMKap6oHnn-4-OKco-1,4-AMrnApox 

MHOnMH-2- Kap6OH0BOM KMCnOTbl 

N-1-6eH3nn-N-2-(4-xnop-2-MeTnncf)eHMn) 
rnflpa3Mfl 

7-Xnop-3-MeTOKCM Kap6oHMn-4-OKCO- 1 ,4-Anrn a 
poxnHonnH-2- Kap6oHnn xnopi/iA (0,58 r, 1,93 
mM) pacTBop^ioT b TeTparviApoo>ypaHe (50 mji) m 
Ao6aBn«K)T no KannnM 3a 15 mmh k pacTBopy 
1-6eH3nn-2- (4-xnop-2-MeTnnoJ)eHMn) ruApasnHa 
(1,00 r, 4,05 mM) b TeTparnApocfDypaHe (100 
Mn) npn 0°C. rionyMeHHbiM pacTBop AHTapHoro 
qBeTa nepeMeujMBaioT 45 MMHyT npn 0°C v\ 
pa36aBn«K)T boaom (75 Mn), noAAep>KMBafl 0°C 
ox/ia)KAeHMeM. nonyHeHHbiM pacTBop 
pa36aBnfltOT 3aTeM npn 0°C 1 h. HCI (180 mji) 
AO o6pa30BaHMH 6enofi cycneH3nn. CycneH3Mto 
nepeMeiuMBatoT npn 0°C 1 m m 4>nribTpyioT. 
Co6paHHbie TBepAbie npoAyKTW npoMbiBaroT 1 h. 
HCI, boaom m AM3TnnoBbiM acjDnpoM, nonynayi 
nocne cyoiKu Ha B03Ayxe, yKa3aHHoe b 
3aronoBKe coeAHHeHMe b bha© 6enoro nopowKa 
(0,83 r, 84%), T.nn. 172-175°C. 

AHann3 Ann C 26H21 CI 2 N 3 04« 0,6 H 2 O«0,4 

C4 H 10 O: 

PaccHMTaHo: C, 60.18; H, 4.79; N, 7.63 
HaMAeHo: C, 60.21; H, 4.44; N, 7.70 
300 Mrq 1 H AMP (flMCO-d 6 ): 12.44 (s, 
1H, cnoco6H. k o6MeHy), 8.04 (d, J= 8.6 Tq, 
1H), 7.52 (d, J=1.4 rq, 1H), 7.43-7.31 (m, 
6H), 7.11-6.85 (m, 3H), 4.85 (br s, 2H), 
3.69 (s, 3H), 1.76(s, 3H). 

d> 

3-BeH3nn-7-xnop-2-(4-xnop-2-MeTnnc})eHnn)-1 ,2 , 
3,4,5,10- 

reKcarMAponkipkiAa3kiHO[4,5-b]XMHOnkiH-1 ,4, 1 0-Tpn 

OH. 

7-Xnop-3-MeTOKCMKap6oHnn-4-OKCO-1,4-AMrnA 

DOXMHOnHH-2- Kap60HOBOM KMCnOTbl 

N- 1 -oeH3nn-N-2-(4-xnop-2-Me™ncf)eHMn) 
rnApa3HA (0,92 r, 1,80 mM) nepeMeiunBaioT b 
MeTaHone (37 Mn) m Ao6aBnnK)T pacTBop 
ruApooKCMCMXonMHa (1,03 Mn, 45 Bec% b 
MeTaHone), nonyna« 6neAHO-KopnMHeBbiw 
pacTBop. 3tot pacTBop HarpeBawT npn 
TeMnepaType KuneHH^ c o6paTHbiM 
xonoAnnbHMKOM b TeneHne 12 h ao KOMHaTHoii 
TeMnepaTypw. MeTaHon yAan«K)T b TOKe 
ra30o6pa3Horo a30Ta, nonynafl ocTaTOK 
«HTapHoro LjBeTa. flo6aBn«K)T pacTBop 
ruApooKMCM xonnHa (1, Mn, 45 Bec.% b 
MeTaHone) m nonyneHHbiM rycTOM pacTBop 
nepeMeiuHBaiOT 1 nac. flo6aBnflK)T MeTaHon (40 
Mn) m pacTBop oxna>KAaK)T ao -15°C. flo6aBn«iOT 
no KannflM 1 h. HCI (10 Mn) npn -15 °C m 
nepeMeuiMBaHUM, nonynafl 6enyK) cycneH3Mto. 
MeTaHon (15 Mn) yAanfliOT b TOKe ra3oo6pa3Horo 
N2 n cycneH3HK> Q>nnbTpy»oT. Co6paHHbie 
TBepAbie npoAyKTbi npoMbiBaioT boaom m 
AUSTunoBbiM 3O>np0M, nonyHa^ yKa3aHHoe b 
3aronoBKe coeAHHeHMe b bha© we coBceM 6enoro 
nopoiuKa (0,76 r, 89%), T.nn. 279-281 °C; MC 
(CI): 478. 

AHann3 aha C 25Hi7CI 2 N 3 02« H 2 0 . 0,3 
CH 3 0H: 

PaccHMTaHo: C, 60.06; H, 4.02; N, 8.31 
HaiiAeHo: C, 60.14; H, 3.90; N, 8.34 
300 Mrq 1 H 5^MP (flMCO-d 6 ): 12.68 (s, 
1H, cnoco6H. k o6MeHy), 8.19 (d, J= 1.97 Tq, 
1H), 8.16 (d, J=8.6 Tq, 1H), 7.50 (dd, 
J=1.9, 8.6 Tq, 1H), 7.35-7.24 (m, 6H), 
6.94-6.91 (m, 2H), 5.28(d, J=16.3 Tq, 1H), 
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4.60 (d, J=16.3 R4, 1H), 1.69 (s, 3H). 

llpuMep 57. HaTpweBafl co/ib 
7,9-flMxnop-2-(2 > 4-AMMeTMJic{)eHMn)- 
4-rnAPOKCM-1 ,2,5,1 0-TeTparMflponnpMfla3MHO[4,5- 
b] xmhojimh-1,10- flMOHa. HaTpneBafl cx>nb 
coeflMHeHMH, nonyMeHHoro b ripuMepe 47. 

7,9-flnxnop-2-(2, 
4-flMMeTnnc})eHMn)-4-n4flpoKCH-1 l 2 J 5,10-TeTpa- 
rnflponnpMAa3MHo[4,5-b] xmhojimh-1 ,10-amoh 
(nonyMeH, KaK onucaHO b llpMMepe 47, 375 Mr, 
0,925 mM) pacTBopflHDT b BOfle (20 Mn), 
coflep>KaL^eti 0,1 H. rnflpooKMCb HaTpua (9,25 
Mn, 0,925 mM) m MeTaHon (4 mji) npn BpameHnn 
m o6pa6oTKe ynbTpa3ByKOM. nonyMeHHbifi 
pacTBop 4)MJibTpyioT Mepe3 Gelman Glass 
Acrodisc qbwnbTp (0,45 mkm) m cfjunbTpaT 
KOHL^eHTpupyiOT flocyxa. OcTaTOK pacTupawT c 
M3onponaHonoM (10 mji) m nonyMeHHy»o CMecb 
c(DM/ibTpyioT. Co6paHHbie TBepflbie npoflyKTbi 
npoMbiBaioT M3onponaHonoiv» (5 mji) m 3aTeM 
cytuaT b my6oKOM BaKyyMe npn 100°C b 
TeMeHne homm, nonynafl yKa3aHHoe b 3aronoBKe 
coeflMHeHne b BMAe wenToro TBepfloro npoflyKTa 
(310,4 Mr, 79%), T.nn. 369-370°C. 

AHann3 AJifl C -oH-^CteNsOs* 
Na . 1,70 H2O • 0,02 (CH 3 )2CHOH: 

PaccHMTaHo: C, 50.32; H, 3.12; N, 9.08 

HafifleHo: C, 50.20; H, 3.44; N, 9.21 
1 H AMP (flMCO-d 6 ): 8.01 (d, J=2.2 
1H), 7.28(d, J=2.0 Rj, 1H), 7.01-7.08 
3H), 2.30 (s, 3H), 2.04 (s, 3H). 

ripuNiepbi 58-81 npeACTaBJieHbi b TaSnnL^e 1. 

ripuMep 82. 

7-Xnop-4-rviflpoKCM-2-(2-c}DTop6eH3Mn)-1 ,2,5,1 0- 
TeTparnflponnpnAa3MHo[4,5-b]xnHoriMH-1 , 1 0-flno 
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H. 
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K nepeMeujuBaeMOM 
2-nnpponnflHHOKap6aMmi-7-xriop-4- 

niflpOKCMXMHOnMH-3-Kap60HOBOM KMCHOTbl (1,068 

r, 3, mM) b TeTpa- rMApoqbypane (60 mji) npn 
TeMnepaType OKpywa tome m cpeAbi Ao6aBn«K)T 
flML|MKnoreKCnnKap6oflMHMHfl (0,795 r, 3,85 mM). 
TeTparnflpo-c|)ypaHOBbiM pacTBop (20 mji) 
N-TpeT-6yTOKCMKap6oH mji-N *-2-c})Top6eH3mi mflpa 
3HHa (1,10 r, 4,59 mM, nonyMeH KaK onwcaHO b 
82c) Ao6aBn«K)T HenocpeACTBeHHO b 
BbiLuenpuBeAeHHyto cycneH3Mio. PeaKi^noHHyK) 
CMecb nepeMeuuMBaKDT npn KOMHamow 
TeMnepaType MeTbipe naca. no OKOHnaHnn 
coMeTaHMfl, MOMeBMHy b KawecTBe no6oMHoro 
npoAyKTa yAan«KDT BaKyyMHOM cjDMnbTpai^MeM. 
MacTMHHafl OHMCTKa qbjiatu kojiohohhom 
xpoMaTorpaqbuefi, Mcnonb3ytomeM 5% MeTaHona 
b MeTMneHxnopnAe naei 3aAaHHbiM rnApa3MA 
(1,67 r, 3,0 mM, 92%). K rnApa3MAy, 
cycneHAMpoBaHHOMy b TSTparviApoqbypaHe, (80 
Mn) Ao6aBriflK)T MeTaHcynbqboKMcnoTy (9,0 mji, 
139 mM). PeaKi^MOHHyio CMecb nepeMeujMBajOT 
npn KOMHaTHOM TeMnepaType 24 saca m 3aTeM 
BbinnBaKiT b jieAflHyto BOfly (600 mji). 
nonyMeHHbift ocaAOK BbiAenaKrr, cyiuaT m 
pacTnpaioT/o6pa6aTbiBaK)T ynbTpa3ByKOM c 
MeTaHonoM (20 mji) m BbiAenatoT, nonyMa* nocne 
cyuiKH b BaKyyMe npn 50°C 0*733 r (65,9%) 
yKa3aHHoro b 3arojnoBKe coeAMHeHMH b BUfle He 
coBceM 6enoro TBepAoro npoAyKTa, 
T.nn. >300°C; MC (CI): 372 (M+H). 
AHann3 AJifl C^H! ^30361: 
PaccwaHo: C, 58.16; H, 2.98 N; 11.30 
HaMAeHo: C, 57.81; H, 3.20; N, 11.08 
300 MI"li 1 H AMP (flMCO-d 6 ): 12.68 (s, 
1H, cnoco6H. k o6MeHy), 11.96 (s, 1H, 
cnoco6H. k o6MeHy), 8.15 (d, J=8.7 1H), 
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8.03 (s,1H), 7.43(d, 1H, J= 8.6 H 2 ), 7.15-7.32 
(m, 4H), 5.17 (s, 2H). 

a) McxoAHyjo 

2- nnpponnAUHOKap6aMMA-7-xjiop-4-mApoKCMXMH 
ojimh- 3-Kap6oHOByK> KMcnoTy nonyMajoT 
cjieAyioinMM cnocoooM: 

K cycneH3MM 

3- Kap6oMeTOKCH-2-nnppojiHAMHOKap6aMMA-7-xno 
p-4-rMAPOKCMXMHOJiMHa (2,52 r, 7,5 mM) b 
AenoHM3OBaHH0fi BOAe (40 mji) Ao6aBHflK>T no 
Kann^M pacTBop (20 mji) boahom i-mapookmcm 
KajiMfl (882 Mr, 15,75 mM). [*1o saBepujeHMM 
flo6aBneHMR, peaxqMOHHyio CMecb HarpeBatoT flo 
60°C. Mepe3 3 m peaKUMOHHyio CMecb 
qbmibTpyiOT pj\9\ yAaneHMa He6onbiuoro 
KonnnecTBa HepacTBopMMoro BemecTBa. 
OunbTpaT 3aTeM noAKMCJiaioT ao pH 1 , hto AaeT 
6ejibifi ocaAOK. TsepAbiw npoAyicr BbiAen^MDT 
BaKyyMHOM c^nnbTpai^Mew, npoMbiBaioT boaom h 
cyiuaT npn 30°C b BaKyyMe b TeMeHne 16 m. 
3to AaeT yKa3aHHoe b 3aroriOBKe coeAMHeHuie 
(1,5 r, 64%) b BMAe 6enoro TBepAoro 
BeiMecTBa, T.nn .= 225-8°C; MC (CI): 321 (M+H). 

300 MR4 1 H 51MP (flMCO-d 6 ): 8.28 (d, 
J=8.8 rn, 1H), 7.77 (s,1H), 7.64(d, 1H, 
J=8.7), 3.52-3.57 (m, 2H), 3.17-3.19 (m, 
2H), 1.83-1.98 (m, 4H). 

b) McxoAHbiM 
3-Kap6oMeTOKCM-2-nnppojWAHHOKap6aMMA-7-xjio 
p-4- ruApoKcuxuHOJiHH nonyMaK)T cneAyKDmuM 
cnoco6oM: 

K cycneH3nn 
3-Kap6oMeTOKCM-7-xnop-4-rnApoKCMXHHOJiHH-2- 
Kap6oHOBow KMcnoTbi (2,25 r, 8,0 mM) b 
TeTparviApocf)ypaHe (20 mh) npn TeMnepaType 
OKpywarcmeM cpeAbi b aTMOcqbepe 

N 2 Ao6aBJiflK)T AHL4MKJioreKcnnKap6oAHMMMA 
(1,65 r, 8,0 mM) m nupponnAHH (0,596 r, 8,4 
mM). PeaxqMOHHyK) CMecb nepeMeujkiBaioT npn 
K0MH3TH0M TeMnepaType 15 h, nocne OToro 
BpeMeHM MOMeBMHy KaK no6oMHbiM npoAyKT, 
yAanflK>T BaKyyMHOM qbunbTpai^nevi. 3aflaHHbiM 
npoAyKT mhctat qbnauj-xpoMaTorpaqbueM Ha 
KonoHKe, ncnonb3yq 5% MeTaHon b xnopoqbopMe 
An« nonyMeHMfl yKa3aHHoro b 3aronoBKe 
coeAMHeHM5? (2,52 r, 94,3%) b BMAe 
pbDKeBaTO-KopMMHeBoro TBepAoro BeiqecTBa, 
T.nn. 215°C; MC (CI): 335 (M+H). 

300 Mrq 1 H fIMP (/4MCO-d 6 ): 8.12 (d, 
J=8.7 '1H), 7.60 (d, 1H J=1.8 Tu), 
7.47(dd, 1H, J= 8.8, 2.0 Tm), 3.69(s,3H), 
3.40-3.49 (m, 2H), 3.27-3.33 (m, 2H), 
1.80-1.96 (m, 4H). 

MCXOAHbIM 

N-TpeT-6yTOKCMKap6oHMn-N-2-c})Top6eH3MnrMApa 
3MH nonyMaioT cneAytou^MM cnoco6oM: 

c) K CMecM TpeT-6yTMnKap6a3aTa (17,84 r, 
135 mM) m 2- c|3Top6e H3M n6poM m Aa (3,2 Mn, 26,5 
mM) b AMMeTMnqbopMaMMAe (30 Mn) HarpeTOM ao 
50°C Ao6aBn«K)T TpM3TMnaMMH (7,4 Mn, 53,1 
mM). nocne nepeMeujMBaHMfl npM 50 °C b 
TeMeHMe 30 mmh peaio^MOHHyio CMecb 
pa36aBn^K)T boaom m 3KCTparvipyK>T 
MeTMneHxnopMAOM. 06-beAMHeHHbie 
opraHMMecKMe SKCTpaKTbi npoMbiBaioT boaom, 
pacTBopoM conM, cyiuaT HaA MgS04 m 
KOHi^eHTpMpyjOT b BaKyyMe. CwpoM npoAyKT 
mmctht qbnauj KonoHOMHOM xpoMaTorpaqbMeM, 
Mcnonbsyfl 1:1 Ana™noBbiM aqbMpxeKcaH b 
KaMecTBe 3n»oeHTa. 3to f\aei yKa3aHHoe b 
3aronoBKe coeAMHeHMe (5,13 r, 80%) b bmab 
6enoro TBepAoro BemecTBa, MC (CI): 241 (M+H). 

300 Mfq 1 H HMP (AMCO-d 6 ): 8.27 (br s, 
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1H), 7.40-7.50 (m, 1H), 7.25- 7.36 (m, 1H), 

7.09- 7.20 (m, 2H), 4.48(br s, 1H), 
3.87-3.94(m, 2H), 1,37 (s, 9H). 

(IpuMep 83. 

7-Xnop-1-rnflpoKCH-3-(3-HMTpoc})eHMn)-3,4,5, 1 0- 
TeTparMflponnpnfla3MHO[4,5-b]xiiHOJiMH-4, 1 O-awo 

H. 

YKa3aHHoe b 3aronoBKe coeflMHeHMe 
no/iyMaiOT b ochobhom KaK onucaHo paHee b 
ripuMepe 14, ncnonb3yfl cooTBeTCTBy tongue 
noAXOAflUjkie ncxoflHbie coeflMHeHun nr\9 
nonyneHMfl yKa3aHHoro b 3aronoBKe coeAMHeHMfl 
m 6yTaHon BMecTO aiaHona. KpoMe Toro, 
npoflyKT BbiflenflKDT npeflBapMTeribHO nepeA 
o6pa6oTKOM b MeTaHone MeTaHcynb<}x)KMcrioTOM. 

AHanna AJifl C 17 H9N40 5 CI: 

PaccMMTaHo: C, 53.07; H, 2.36; N, 11.02 

HatoeHo: C, 53.55; H, 2.54; N, 10.94 

AMP <flMCO-d 6 ): 7.63 (d, J=8.9 H*. 1H), 
7.80-7.91 (m, 1H), 8.18-8.36 (m, 4H), 8.64 
(s, 1H), 12.71 (br s, 1H), 13.36(br s, 1H). 

MC(CI): 385(M+H). 

T.nn.(°C): >250 

(IpuMep 84. 

7-Xnop-2-(3-4)Top4)eHMn)-4-rMApoKCM-1 ,2,5,1 0- 
TeTparnAponnpnfla3MHo[4,5-b]xMHonMH-1 , 1 0-amo 

H. 

YKa3aHHoe b 3aronoBKe coeAHHeHMe 
nonynaioT b ochobhom KaK onucaHo paHee b 
llpuMepe 15, ncnonb3ya cooTBeTCTBytoinwe 
noAXOAfli^ne ncxoAHbie coeAHHeHUfl a^ 
nonyMeHUfl nepeHMcneHHbix coeAMHeHMM. 
AHann3 Ann C 17 H 9 N303CIF: 
PaccMMTaHo: C, 53.57; H, 3.07; N, 14.56 
HaMAeHo: C, 53.55; H, 2.94; N, 14.44 
AMP (flMCO-d 6 ): 7.18-7.32 (m, 1H), 
7.46-7.60 (m, 4H), 8.06 (s, 1H), 8.17 (d ; 
J=8.7 ri\, 1H), 12.09 (br s, 1H), 12.92(br s, 1H). 

AMP (flMCO-d 6 ): 7.18-7.32 (m, 1H), 
7.46-7.60 (m, 4H), 8.06 (s, 1H), 8.17 (d, 
J=8.7 Tu, 1H), 12.09 (br s, 1H), 12.92(br s, 1H). 
MC(CI): 358(M+H). 
T.n/i.(°C): >250 

ripuMepbi 85-94. no/iynawT, b ochobhom, KaK 
onucaHo paHee b HpuMepe 35, ncnonb3ya 
noAxoAflLnne cooTBeTCTBytomwe ncxoAHbie 
coeAMHeHMfl. 0M3MHecKne xapaKTepucTMKn v\ 
BbixoAbt M3 npeALuecTByioii^ero ai4nnrnApa3HAa 
npeACTaB/ieHbi b Ta6nnqe 2. 

ripuMepbi 95-103 nonyHeHbi, b ochobhom, KaK 
onucaHo paHee -b npuMepe 80, wcnonb30BaHneM 
cooTBeTCTBytoi^MX noAXOA^mux MCXOAHbie 
coeAMHeHMM H3 2-nnpporiMAMHO XMHOHMH 
npeAUJecTBeHHMKOB, c (pmmecmMiA 
xapaKTepucTMKaMn h BbixoAaMM 

npeACTaBJieHHWMH b Ta6nnLie 3. 

npMMep 104. 7-Xnop-4-rnAPOKCM-2-(2, 
5-AnrMApoKCMc{)eHMn)-1 , 2, 

5. 1 0- TeTparviAponMpMAa3MHO[4,5-b]xMHoriMH-1 , 1 0 
-AM OH. 

CycneH3Mfl 

7-xnop-4-rnApoKcn-2-(2,5-AHMeTOKCn4)eHnn)-1,2, 
5,10- TeTparMAPonMpnAa3MHO[4,5-b] 
XMHoriMH-1,10-AMOH (0,5618 r, 1,4 mM) 
0CTaBHHK)T KuneTb b 50 mji 48% 
6poMMCTOBOAopoAHOM KMcnoTbi. Ilocne 
npn6riM3MTenbH0 45 mmh cycneH3Hfl 
npeBpau^aeTCfl b opawKeBbifi pacTBop. flocne 2 
nacoB HarpeBaHMfl ripn TeMnepaType KuneHMfl, 
Bfl>KX aHann3 noKa3biBaeT, hto peaxqufl 
3aBepLunnacb. Ilocne oxna>KfleHna pacTBop p,aei 
ocaAOK, KOTopbiM yAan^HDT (jDnnbTpaLjneii n 

npOMblBaiOT BOAOM AO OTCyTCTBMfl KMCJIOTHOM 

peaKquM npoMbiBHbix boa- oTAeneHna TBepflbix 
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HacTMj. rioAKMCJieHne KOHL4. HCI AaeT 

pbl>KeBaTO-KOpMHHeBblM ocaAOK, KOTOpblM 

yAanflK>T 4>nnbTpai4wefi. MoKpbiM TBepAbifi 
npoAyKT pacTBopawT b MeTaHone m 
pacTBopHTenb ynapMBatoT, nonynafl 3aflaHHbM 
npoAyKT (0,230 r, 44,3%) b BMAe pbiweBaTO- 
KOpMMHeBoro TBepAoro Bei^ecTBa. 

AHa/iM3 AJi« Cn/HnNaOsCI. 0,7 HBr. 
PaccMMTaHo: C, 47.55; H, 2.75; N, 9.78 
HaMAeHo: C, 47.85; H, 3.85; N, 9.70 
XwwMHecKafl MOHM3amifl: m+1: 372 
300 npoTOH AMP (flMCO-de/TOA-d): 

12.65 (br s, 1H, cnoco6H. k o6MeHy), 8.2 (d, 
1H, J=9.0 8.12 (s, 1H), 7.47(d, J=9.0 

6.80 (d, 1H, J=6.0 TL4). 6.74(d, 1H), 
6.70 (s, 1H). 

flpuMep 105. 
7-Xnop-4-rnApoKCM-2-(4-Kap6oKcnc})eHnri)-1 l 2,5, 
1 0-TeTparnflponnpnAa3MHo[4,5-b|XMHonnH-1 ,1 0-a 

MOH. 

CycneH3Mfl 

7-x/ior>4-ruApoKCM-2-(4-i4naHocf)eHMn)-1 ,2,5, 1 0- 
TeTparMAponnpktAa3HHo[4,5-b] 
xnHoriMH-1,10-AHOHa (0,400 r, 1,04 mM) b 50 
mji 1 h. KOH HarpeBaiOT npw TeMnepaType 

KUneHMH C 06paTHblM XOnOAMnbHMKOM 5 H, 

TeneHMe peaKi^nn KOHTponnpyraT Bfl>KX. 
McxoAHan cycneH3Mfl MeAneHHO npeBpau^aeTCfl 
b wenTbitf pacTBop. KaK noKa3biBaeT Bfl>KX, 
nonHoe npeBpaiAeHne b HOBoe Beu^ecTBo 
3aBepLuaeTcn 3a 5 m. PacTBop oxna>KAa»OT ao 
0 °C m noAKMcn«K)T KOH14. HCI. Ilpn noflKucneHnn 
cpa3y >Ke o6pa3yeTca ocaAOK, KOTopbiM yAannioT 
cjDnnbTpai^new c oTCTaMBaHneM. >KenTbiw 
cneKUiMMCfl ocaAOK npoMbiBatOT boaom m 3aTeM 
cycneHAMpyKDT b 1:1 pacTBope STaHon: MeTaHon 
m pacTBopnTenb yAanstcT s BaKyyMe npii 50 °C. 
npoqeAypy noBTopflKDT ao "rex nop, noKa >KeriTbiM 
nopoiuoK He npeBpaTMTca b cbo6oahom 
nepecbinaHDLUMMCH TBepflbiw npoflyKT (0,400 
r,100%), cooTBeTCTByiou^MM 3aflaHHOMy 

COeflMHeHMK). 

AHanM3 An« C 1 8H 10 N3O 5 CU2,7 HCI: 
PaccMHTaHo: C, 44.38; H, 2.87 N, 9.15 
HaMAeHo: C, 44.83; H, 2.65, N, 8.71 
XnMnnecKafl MOHM3aunfl: m+1: 384 
300 MRj npoTOH HMP (flMCO-de/TcDA-d): 
13.04 (br s, 1H, cnoco6H. k o6M6Hy), 12.20 
(br s, 1H, cnoco6H. k o6MeHy), 8.1 (d, 1H, 
J=9.0 Tlj), 8.08 (s, 1H), 8.03(d, 2H, J=9.0 
Vu) t 7.70 (d, 2H, J=9.0 TlO, 7.465(d, 1H). 

FlpuMep 106. 
7-Xnop-4-rMApoKCM-2-(4-rMApoKCMctx9HMn)-1,2 ( 5, 
1 0-TeTparvtAponnpMAa3MHo[4,5-b]xMHonnH-1 ,1 O-a 

MOH. 

K 50 mji pacTBopa 5:1 48% 
HBr:MeTaHcynbc|x)KMcnoTa Ao6aBnyiK)T 7-xnop-4- 
rwAP0Kcn-2-(4-MeT0Kcnc}x9HViJi)-1 ,2,5,1 0-TeTparnA 
po-nwpnAa3ViHO [4,5-b] XMHonnH-1,10-AMOH 
(1,0328 r, 27,9 mM). nonyneHHyio cycneH3M»o 
HarpeBaiOT npM 110°C 3,5 h. BflMOC noKa3biBaeT 
nonHoe npeepaii^eHne b HOBoe coeflMHeHne. 
CycneH3MK) oxnawawT ao komh3thom 
TeMnepaTypbi h 4)nnbTpyK)T Hepe3 BopoHxy 
BioxHepa. >KeriTbiM TBepAbiw npoAyKT 
npoMbiBaioT 2x100 Mn nopqnaMH 
AMCTunnnpoBaHHOM boaw m 3aTeM 200 Mn 1:1 
pacTBopa TRfrAMSTkinoBbiB ac^np. 3aTeM 
npoAyKT npoMbiBaioT reKcaHOM ao Tex nop, noKa 
TBepAoe Beu^ecTBO He ctbhot cbo6oaho 
nepecbinaKDLHHMCfl. riepefl npoBefleHHeM 
aHann3a 3TO Beu^ecTBo cymaT 72 h Ha B03Ayxe. 
Ann 3tom peaxqMM npoi^eHTHbiM BbixoA He 
3aperviCTpnpoBaH. 
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AHa/iM3 aji« Ci 7 H9N30 4 Cl2» 2,3 HBn 
PaccMMTaHo: C, 35.43; H, 1.97; N, 7.29 
HaMfleHo: C, 35.40; H, 1.95; N, 6.85 
XuMMMecKafl MOHM3ai4Hfl: m+1: 390 
300 MI"m npoTOH AMP (flMCO-de/TOA-d): 

8.08 (s, 1H), 7.49 (s, 1H), 7.30(d, 2N, 

J=8.73 TlO, 6.8(d, 2H, J=8.73). 
npMMep 107. 

7-Xjiop-4-rnflpoKCM-2-(4-Kap6oKcaMHflo4)eHmi)-1, 

2, 

5, 1 0-TeTparMAPonMpnfla3MHO[4 l 5-b]XMHOJiMH-1 , 1 0 

B 50 mji KpymoflOHHyio Kon6y noiviei^aiOT 
7-x/iop-4-rMflpoKCM-2-(4-i4MaHOc})eHMn)- 
1,2 ( 5,10-TeTpamAponnpMfla3MHO[4,5-b] 
XMHOJlMH-1,10-flMOH (0,2040 r, 0,558 mM). 3to 
Beu^ecTBO paCTB0p«K)T B 6 MJI H 2SO4 M 

HarpeBaioT ao 50°C. Tennbifi'pacTBop BbinnBaioT 
3aTeM b 10,0 r neflflHofi kpoujkm, b pe3ynbTaTe 
Hero o6pa3yeTCH wenTbifi TBepflbiM npoflyicr. 
TBepflbiw npoflyicr ymanfwoi H3 BOflHoro pacTBopa 

4)nnbTpai4weM C OTCOCOM VI npOMblBaHDT 60 Mn 
flucTunnnpoBaHHOM BOAbi m 3aTeM 30 mji 1 H. 
NaHC03. nonyMeHHyK) Kemy\o naciy 
cycneHflnpyioT b 1:1 3TaHon:MeTaHon h 
pacTBopnTenb yfla/intoT b BaicyyMe ao Tex nop, 
noKa TBepAbiw npoAyKT He cnraHeT cbo6oaho 
nepecbinaTbc*. flononHMTenbHaa npoMbiBKa 60 
Mn MeTaHona m 3aTeM 200 mji TRD naei wenTbifi 
TBepAbiM npoAyirr, KOTopbiw cbo6oaho 
nepecbinaeTCfl. riocne AononHMTenbHotf cyujKM 
Ha B03Ayxe nonynajoT 3aAaHHbifi npoAyKT (0,187 
r, 87,7%) b BHfle TBepAoro >KenToro BeinecTBa. 
AHann3 f\nn C 1 8H 11 N 4 0 4 CI» 1,3 H 2 S0 4 : 
PaccMMTaHo: C, 42.37; H, 2.68; N, 10.98 
HaMAeHo: C, 42.75; H, 3.10; N, 10.61 
FAB: m+1 277.2. 257.1, 299.1, 383.1 
300 MFi< npoTOH AMP (flMCO-de/TOA-d): 
8.23 (s, 1H), 8.10 (s, 1H), 8.05(d, 2H, 
J=8.49Fu), 7.70 (d, 2H, J=8.49), 7.465 (d, 
J=8.49). 

ripuMep 108. 
7-Xjiop-4-ruApoKCM-2-(4-TeTpa30Jict)eHMJi)-1 , 2, 
5, 1 0-TeTparnAponnpMAa3HHO[4 l 5-b]xMHOJiHH-1 , 1 0 

-AM OH. 

K 10 mji NMP Ao6aBJiflK)T 
7-xjiop-4-rnApoKCM-2-(4-LJ ( MaHOcf)eHmi)-1 ,2,5, 1 0- 
TeTparnAponnpMAa3MHO[4,5-bJxnHOJiMH-1 , 1 0-aho 
h (0,5 r, 1,37 mM) m BnocneACTBM m 
TpM3TMJiaMMH (0,206 r, 1,57 MM) m a3MA HaTpufl 
(0,534 r, 8,22 mM). 3Ty cycneH3ino aneprnHHO 
nepeMeujMBaK)T m HarpeBatoT npn 170°C 6 m. K 
3TOMy BpeMeHM Bfl>KX aHann3 noKa3biBaeT, hto 
peaKqun 3aBepiunnacb. PacTBopy na\oi 
oxnaAMTbC5i, npn stom HannHaeT 
o6pa30BbiBaTbca ocaflOK. K oxna>KAeHHofi 
cycneH3MM Ao6aBnflKrr AHSTwnoBbiPi 3$up ao 
npeKpameHMSR flanbHeMLuero o6pa30BaHM5i 
ocaAKa. TBepAbivi npoAyKT yAanaioT 

C^MJIbTpaL^HeM C OTCOCOM n npOMblBaiOT 

AMSTMnoBbiM sqbwpoM, npeBpameHne TBepAoro 
Beu^ecTBa b cbo6oaho nepecbinatou^MMcn 
pbDKeBaTo-KopuMHeBbiH nopoujoK. nopoujOK 
cycneHAnpyJOT noTOM b 100 mji 1 h. HCI f\na 
yAajieHMfl M36wTKa a3HAa HaTpufl u TpM3TnnaMMH 
rHApoxjiopufla. TBepAbiM npoAyKT yAanaioT 
4)MJibTpaL4neM m npoMbiBaraT 1: 1 

MeTaHOJi:AM3TMJ10BblM 3(}DMp paCTBODOM AO 

npeBpaii^eHMfl pbi>KeBaTO-KopMMHeBoro TBepAoro 
npoAyKTa b cbo6oaho nepecbinaiomnMCfl 
nopoiuoK. riocne AononHMTenbHotf cywKH Ha 
B03Ayxe 3aperncTpnpoBaH 3aAaHHbifi npoAyKT 
(0,552 r, 99,1%). 

AHann3 AJi« C 18 H 11 N 4 0 4 CL 2,4 H 2 0: 
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PaccMHTaHo: C, 47.93; H, 3.30; N, 21.73 
HaPtAeHo: C, 47.36; H, 3.32; N, 10.57 
FAB: m+1 277.2, 257.1 

300 Mru npoTOH AMP (flMCO-de/TOA-d): 
12.10 (br s, 1H, cnoco6H. k o6MeHy), 
8.19-8.12 (m, 4H), 8.065 (s, 1H), 7.85(d, 
3H, J=9.00 ru,). 

npMMep 109. 7-Xnop-4-ryiApoKCH-2-(4-N, 
N-AHMeTmiKap6oKcaMM-AO 
0eHnn)-1 ,2,5,1 0-TeTpamAponMpMAa3MHo[4,5-b]x 

MHOnMH-1,10- ahoh. 

B 20 mji 6e3BOAHoro Tr<D cycneHAnpytoT 
7-xnop-4-rnApoKCH-2-(4- 

Kap6oKCMC|)eHMfi)-1,2,5,10-TeTparMAPonMpMAa3MH 
o[4,5-b] XMHOJiMH- 1,10-amoh (0,3436 r, 0,897 
mM) b aTMOcc|Depe a30Ta. K 3tom cycneH3MM 
Ao6aBn«MDT SOCI2 (0,13 mji, 1,79 mM). CMecb 
HarpeBaioT 3aTeM npn TeMnepaType KnneHH« c 

06paTHblM XOnOAMJIbHMKOM OKOnO 60 MMH M 
A06aBJlflK)T 1 MJI flM0. riO OKOHHaHMH 

Ao6aBJieHMfl flM0 cycneH3Mfl cpa3y we 
npeBpamaeTca b cBeTJio-wenTbiM pacTBop, 
KOTopbiM nepe3 5 mmh on«Tb npeBpainaeTca b 
KOHeHHOM CHeTe, b wemyK) cycneH3HK>. TF(t> 
yAanniOT npM noHuweHHOM ASBJieHMM m 
Ao6aBn«K>T 10 mji flM<J> npn komh3thovi 
TeMnepaType. nonyneHHbiM TeMHo-opaHKeBbiM 
pacTBop oxnawatoT ao -10°C. K 3TOMy 
pacTBopy Ao6aBJiflK)T AnaTwnaMMH (0,27 mji, 2,69 
mM). Cpa3y >Ke nocne Ao6aBneHMfl AH3TnnaMMHa 
o6pa3yeTca TeMHO-KpacHbiM ocaAOK. 3Ty 
cycneH3MK) noAA©P>KHBatOT oxna^KAeHHOM bo 
BpeMJi MeAJieHHoro Ao6aBJieHHH 50 Mn 1 H. HCI 
Hap^Ay c 50 Mn HacbiineHHoro NaCI, 
npHBOflflinnx k o6pa30BaHHK) wenToro ocaAKa. 
OcaAOK OTAenaraT c^MnbTpaL^new m npoMbiBaraT 
200 Mn Bonbi m Bnoc-neACTBMM 100 mji 
AM3TnnoBoro 34>npa. flononHMTenbHafl 
npoMbiBKa 4:1 AH3TnnoBbifi scfwp: MeTaHon 
npMBOAUT k cbo6oaho nepecbinatoujeMycfl 
TBepAOMy BeiAecTBy. riocne AononHMTenbHOM 
cyujKM Ha B03Ayxe nonynawT 3aAaHHbin npoAyKT 
(0,1485 r, 38,1%) b bma© wenToro TBepAoro 
BeiqecTBa. 

AHann3 An* C22H 19 N 4 0 4 CU1,7 HCI: 
PaccHHTaHo: C, 52.75; H, 4.16; N, 11.18 
HaMAeHo: C, 52.63; H, 4.45; N.10.85 
XMMHHecKafl H0HM3aL|Mfl: m+1: 439 
300 MO4 npoTOH ^MP (flMCO-dg/TOA-d): 
12.90 (br s, 1H, cnoco6H. k o6MeHy), 12.08 
(br s, 1H, cnoco6H. k o6MeHy), 8.21 (s, 1H, 
J=9.00 Tu), 8.1 1(s, 1H), 87.67 (d, 2H, 
J=9.00 I'm), 7.48-7.46 (m, 3H, J=6.15), 
3.47-3.25 (br m, 4H), 1.15 (br s, 6H). 

FlpuMep 110. 
7-Xnop-4-rnApoKCM-2-(4-Kap6oKCMMeTnnc})eHMn)- 
1,2, 

5, 1 0-TeTparnAponnpMAa3MHo[4,5-b]xMHonMH-1 , 1 0 

-AHOH. 

K 50 Mn a6conK)THoro MeTaHona Ao6aBnfl»oT 
7-xnop-4-rnApoKCH-2-(4- 

Kap6oKCMc{)eHMn)-1 ,2,5, 1 0-TeTparnAponnpnAa3MH 
o[4,5-b] XMHonMH-1,10-AMOH (0,30 r, 0,785 
mM). K stom 6enoPi cycneH3MM Ao6aBnfl»OT ABe 
Kannn KOHL^eHTpupoBaHHOM H 2 S0 4 m cycneH3Mio 
ocTaBnJiJOT HarpeBaTbCfl npn TeMnepaType 
KuneHMfl c o6paTHbiM xonoAnnbHMKOM, 
KOHTponnpyfl peaKquio Bfl>KX b TeneHMe 26 h. 
CycneH3MM f\aK>i oxnaAMTbCfl ao komh3thom 
TeMnepaTypbi, nocne Mero cycneH3MK) 
pa36aBnaK)T AnaTunoBbiM 3qbnpoM (100 Mn), 
Bbi3biBaa AononHMTenbHoe oca^AeHMe. OcaAOK 
yAanntOT <+jnnbTpai4nefi c otcocom m npoMbiBatOT 
50 Mn 7:1 A^3TnnoBbiM 3qbnp:MeTaHonoM. flocjie 
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cyoiKM Ha B03flyxe nonynaiOT 3aflaHHbiM npoflyKT 
(0,327 r,100%) b BMfle 6enoro TBepfloro 
Beu^ecTBa. 

AHann3 Ann C 19 H 1 2N30 5 CI.1 > 5 HCI: 
PaccHHTaHo: C, 50.43; H, 3.01; N, 9.21 
HaiiAeHo: C, 50.91; H, 3.60; N, 9.36 
XiiMUMecKaa MOHM3auM«: m+1: 398 
300 MI~m npoTOH AMP (flMCO-d^TOA-d): 
8.15(d, 1H, J=9.00), 8.05 (d, 3H), 7.75 (d, 
2H, J=9.00 ri4), 7.47 (d, 1H, J=9.00), 3.87 (s, 3H). 

ripuMep 111. 7-Xnop-4-ruflpoKcn-2-(4, 
4-flMMeTnn-2, 5-ahokco- 

oKca3OJiMflMH-nMn-3TMn)-1,2,5,10-TeTparviflponMp 

MAa3MHO[4,5-b] XHHO/lMH-1,10-flMOH. 

I~mapma Haipwp, 60% b MMHepanbHOM Macne 
(150 Mr, 3,75 mM) npoMUBaiOT cyxnM reKcaHOM m 
cycneHflnpyK>T b AWMeTMndpopMaMMAe (20 Mn). 
4,4-flMMeTMn-OKca3onnH-2,5-AMOH (580 Mr, 4,5 
mM) flo6aBn«K)T nopuMefi 3a 15 mmh npn 
KOMHaTHOM TeMnepaType. nonyneHHyK) cMecb 
nepeMeiUMBaK>T 15-20 mmh npn komh3thom 
TeMnepaType. no oKOHnaHnn 3Toro BpeMeHM 
ncxoflHbiM 7-Xnop-4- 

rvtflpoKCM-2-(2-6poM3Tnn)-1 ,2,5,1 0-TeTparnAponn 
pnAa3MH0[4,5-b] xmhojimh-1,10-amoh Ao6aBnflK)T 
m peaKUMOHHyio CMecb 6wcTpo HarpeBatoT ao 150 
°C. nocne npn6nn3MTenbHO Tpex MacoB npn stom 
TeMnepaType, HarpeB y6npaiOT m peaKUMOHHyio 
CMecb BbinnBatoT b oxna>KA©HHyto nbAOM 1 h. 
HCI (100 Mn). 3Ty CMecb nepeMewMBaioT 
npn6nn3HTenbHO 5-10 mmh m cj^MnbTpyjoT c 
otcocom. nonyneHHbiM Ha cJwnbTpe ocaAOK 

npOMblBafOT BOAOM M AUSTMHOBblM 3(t>MpOM, 

3aTeM cymaT b BaKyyMe, nonynafl 3aAaHHbifi 
npoflyia b BMfle 6enoro TBepAoro BemecTBa (280 
Mr, 67%). 

llpMMep 112. 
7-Xriop-4-rMApoKCM-2-(2-MeTMn-2-rMApoKCMnpo- 
nnoHaMUflo 

3TMn)-1 ,2,5, 1 0-TeTparMAponMpMAa3MHo[4,5-b]xMH 
oriMH- 1,10-amoh (9740-178-1). 

MCXOAHbIM 

7-xjiop-4-rMApoKCM-2-(4,4-AMMeTMn-2,5-AHOKCo- 
0Kca30nMAMHnMD3TMn)-1 ,2,5,1 0-TeTparMAponMpM 
Aa3MHo[4,5-b] XMHonMH- 1,10-amoh (400 Mr, 
0,95 mM) cycneHAMpyioT b BOAe (30 Mn) npM 
KOMHaTHOM TeMnepaType. K cycneH3MM 
Ao6aBnflK)T 1 h. NaOH (2,0 mh). 06pa3yeTca 
np03paMHb!M paCTBOp, KOTOpbIM HarpeBaraT npM 

50°C 2 h. no npomecTBMM SToro BpeMeHM 
Ao6aBnfltoT 1,2h HCI (5 Mn). CMecb 
nepeMeiUMBajoT em,e 30 mmh npM 50°C, 3aTeM 
oxna^KAaioT ao KOMHaTHOM TeMnepaTypbi. BeribiM 
ocaAOK BbiAennioT dpMnbTpaukieti m cyiuaT, 
nonyMafl yKasaHHoe b 3aronoBKe coeAMHeHMe b 
BMAe oe/ioro TBepAoro BemecTBa (330 Mr, 89%). 

npMMep 113. 
7-Xnop-4-rMApoKCM-2-(2-MeTMnTM03Tnn)-1,2,5, 
1 0-TeTpamAponMpMAa3MHo[4,5-b]xMHonMH-1 ,1 0-a 

MOH. 

K cycneH3MM NaSCH 3 (230 Mr, 3,2 mM) b 
AMMeTMnc}x)pMaMMAe (20 Mn) Ao6aBnaK>T 3a 
OAHy nopqHK) 

7-Xnop-4-rviAPOKCM-2-(2-6poM3TMn)-1,2,5, 
1 0 -TeTparM Apo n m pufla 3 m ho[4 , 5-b]xM HonM h- 1 , 1 0-a 
moh b BMAe cyxoro nopoLUKa. 3Ty CMecb 
HarpeBaraT ao cna6oro KuneHMfl c oGpaTHbiM 
xonoAMnbHMKOM npM6nM3MTenbH0 b TeMeHMe 3 h. 
3aTeM HarpeB yAan*K>T m peaKUMOHHyio CMecb 
BbiriMBaioT b oxna>KAeHHyK> nbAOM HCI (100 Mn) 
m nepeMeujMBaioT okojio 1 h. no/iyMeHHbiM 
ocaAOK OTAenflKn BaxyyMHOM apMnbTpauMefi m 

npOMblBaK3T BOAOM M AMSTMHOBblM SCfDHDOM, 

3aTeM cyiuaT b BaKyyMe npM 50°C, nonyna* 330 



Mr (91%) He coBceM 6enoro nopoiUKa. 
T.nn =275-277°C; MC: 338(M+1). 

AMP: 2.11 (s, 3H), 2.79 (t, 2H, J=7,13), 
4.09 (t, 2H, J=7,08), 7.42 (dd, 1H, J=8.59, 
J2=1.6), 8.57 (d, 1H, J=1.77), 8.13 (d, 1H, 
5 J=8.64), 11.8 (brs, 1H), 12.64 (brs, 1H). 

llpMMep 114. 
7-Xnop-4-mApoKCM-2-(2-MeTMncynbc}x)HMn3TMn)- 
1,2, 

5, 1 0-TeTparMAponMpMAa3MHO[4 ,5-b]xMHonMH- 1,10 

W -AMOH. 

K pacTBopy 

7-xnop-4-rviAPOKCM-2-(2-MeTM/]TM03TMn)-1 ,2,5,1 0 

TeTparMAponMpMAa3MHO[4,5-b]xMHoriMH-1 , 10-ijm©. 
Ha (0,11 r, 0,33 mM) b MeTaHone (^ff^ji) 

15 nepeMeujMBaeMOMy npw KOMHaTHOM 

TeMnepaType, Ao6aBnHK>T okcoh, 
MOHonepcynbcf)aT coeAMHeHMe (250 Mr, 1,0 mM), 
pacTBopeHHoe b BOAe (1 mji). nonyneHHyio 
CMecb nepeMeniMBaioT npM KOMHaTHOM 
TeMnepaType 17 h. flo6aBJiflK)T BOAy (10 Mn) m 

20 peaKqMOHHyto CMecb cfwnbTpyfOT. CbipoM 
npoAyKT cHOBa nepeMeiuMBaioT c boaom ao 
nonHoro yAaneHMH OKCMAaHTa. OMJibTpauMH m 
BaKyyMHafl cytUKa ask>t aHanMTMHecKM hmctwm 
npoAyKT b BMAe 6enoro TBepAoro BemecTBa. 

25 BbiAeneHO 95 Mr, 75%. 
l1pMMep115. 
7-Xnop-4-rMApoKCM-2-(TMOc})eH-2-MnMeTMri)-1,2, 
5,1 0-TeTparMAponMpMAa3MHo[4,5-b]xMHonMH-1 ,10 

-AMOH. 

K pacTBopy 

30 2-(TM0c})eH-2-MJiMeTMn)-TpeT-6yTMriKap6a3aTa 

(1,0 r, 4,4 mM) m 2- 
nMpponaMMAO-3-Kap6oKCM-7-xnopxMHonMH-4-OHa 
(1,2 r, 3,6 mM) b TeTpamApocfrypaHe (75 mji) ; 
nepeMeujMBaeMOMy npM KOMHaTHOM 
TeMnepaType, Ao6aBn«K)T 

35 AHM3onponMnKap6oAMMMMA (0,84 mji, 5,4 mM). 
3Ty CMecb nepeMeujMBatOT npM KOMHaTHOM 
TeMnepaType 2,5 w, 3aTeM c})MnbTpytoT c otcocom 
bo btopom peaKqMOHHbiM cocyA- K c}3MnbTpaTy 
(nepeMeujMBaeMOMy npM KOMHaTHOM 
TeMnepaType) Ao6aBJiflK)T MeTaHcynbo>OKMcnoTy 

40 (12 Mn, 185 mM). nonyMeHHbiM pacTBop 
nepeMeiuMBaioT npM KOMHaTHOM TeMnepaType 17 
h. TCX aHanM3 k 3T0My BpeMeHM noKa3biBaeT 
3aBepujeHMe peaKi^MM. PeaKi^MOHHyra CMecb 
BbinMBaMDT b neA«Hyto BOAy (200 mji). 3Ty 

45 cycneH3MK) nepeMeujMBatOT okojio 15 mmh m 
dpMnbTpytoT CneKUJMMcn ocaAOK nocne 

CjDMnbTpOBaHMfl npOMbfBaiOT BOAOM M 

AMSTMnoBbiM scJpMpoM, 3aTeM cyujaT a BaKyyMe, 
nonynafi aHanMTMHecKM MMCToe yKa3aHHoe 
coeAMHeHMe (1,1 r, 84%). 
50 cj>M3MHecKMe xapaiaepMCTMKM AJi* npMMepoB 
111-144 npeACTaBneHbi b Ta6nMuax 4-8 nepeA 
o>opMynoM M3o6peTeHM«. 

AnKMn(C1-C6)aMMHO coeAMHeHMe nen<o 
pearMpyiOT c 6eH30MnxnopMAaMM, o6pa3yfl 
anKMn6eH3aMMA PQDs. HanpMMep, nonynen 
55 R 1 b BMAe 2-3TMn6eH3aMMA npoM3BOAHoro, 
aKTMBHbiM b KanecTBe rnMi4MH peuenTopHoro 
a HTa roH m CTa . 

llpMMep 145. npMBeAeHHbie Aanee 
MnntocTpMpoBaHHbie cpapMaLieBTMnecKMe 
A03M poBaHHbie cf>opMbi, coAepKau^Me 
coeAMHeHMe a>opMynbi I MnM ero 
opapMaL^eBTMMecKM npMeMneMyio conb, AaHbi An« 
npMMepa npMMeHeHMfl b TepaneBTMMecioix m 
n pocjDM n a ktm necKM x i^eriflx nK)6oro M3 
npeAbiAyu^MX npMMepoB coeAMHeHMfl (Aanee 
o6o3HaMeHHoro 3Aecb "coeAMHeHMe X M ): 

(a) Ta6neTKa, Mr%: 
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CoeflMHeHMe X - 50,0 

MaHHMTon, <t>apMaKonea CUJA - 223,75 

HaTpMM KpocKapMeno3a - 6,0 

MawcosbiM KpaxMan - 15,0 

rKflpoKcnnponmiMeTmmennK)Jio3a (HPMC) 

(DapMaKones CHI A - 2,25 

Mamnw creapaT - 3,0 

(b) Kancyna, Mr: 

CoeAMHeHneX- 10,0 

MaHHMTon, 0apiwaKonefl CLUA - 488,5 

HaTpMM KpocKapMeno3a - 15,0 

MamMM creapaT - 1 ,5 

llpMBefleHHbie Bbiwe cocTaBbi MoryT 6btTb 
nonyweHbi o6bWHbiMM cnoco6aMM, xopoiuo 

M3BeCTHblMM B C^apMai^eBTMHeCKOM TexHMKe. 

Ta6neTKM MoryT 6biTb noKpbiTbi 

3HTepOCOJlK)6M/lbH0M o6onOHKOM 

o6Li^enpMH^TbiMM cnoco6aMM, HanpuMep, 
o6ojiomca M3 i4ennK)no3bi aqeTaTcfrranaTa. 

npMMep 146. npMBefleH cocTaB, noAxoAfliMMM 
fliifl napeHTepa/ibHoro npMiweHeHMfl, nonvMeHHbiM 
c npMMeHeHMeM coeflMHeHMfl npMNiepa 2: 

napeHTepanbHbiM cocTaB, mi7mji% 

CoeflMHeHMe - 10,0 

MernyMMH - 19,5 

fleKCTpo3a, 6e3BOAHafl - 39,5 

CTepMJibHafl BOfla f\nn MH-beKi^MM, mji - flo 1 

PacTBop roTOBAT, Mcnonbsya o6bNHbie 
npneMbi, xopoujo M3BecTHbie b o6nacTM 

C^apMai^eBTMKM. 06bMHO COCTaBbl fl/lfl 3Toro 

Knacca coeflMHeHMM m mx coneM, He flBnaioiuMxcfl 

ai^MJIMpOBaHHblMM COeAMHeHMflMM, MOryT 6blTb 

nonyneHbi pacTBopeHMeM aKTMBHoro coeAMHeHMfl 
b boahom pacTBope MernyMMHa 
(N-M9TMnrnK5KaMMHa), coAep>KaiAeM 
3KBMMon«pHoe KOJiMMecTBo MJiM, ecnM 
pacTBopeH m e 3aTpyAHeHO, MonapHbiM m36wtok 
MernyMMHa OTHocMienbHo coeAMHeKM*. !~ipM 
M3roTOBneHMM codaBOB npeAnoHTMTe/ibHbi conn 

XOJIMHa. flo6aBKM, T3KM© K3K A©KCTp03a, MOryT 

6biTb AoSaBneHbi AJi* noAAepwaHMH 
ocMO/iflnbHOCTM cocTaBa. BoAa f\nn v\HheKi\m 
Ao6aBJi«eTca A^a npuBeAeHMn pacTBopa k 
KOHGMHOMy oo^eis/iy. Mnn >Ke MHane, smuho 

OCHOBaHMfl, TaKMe K3K TpOMeTaMMH MJ1M 

L-aprMHMH, woryT 6biTb Mcno;ib30BaHbi a^« 

paCTBOpeHMfl aKTMBHOrO COeAMHeHMfl. 

npMMep 147. CocTaB roTOBHT KaK b npMMepe 

49, 3a MCK/1K)HeHMeM, HTO COHb XOJIMHa 
COeAMHeHMfl X MCnO/lb3yfOT BMeCTO COeAMHeHMfl 

npuMepa 2. 

llpMMep 148. TOTOB^T COCTaB, BKJlKDMaiOlAM M 
5%-HblM BOAHbIM paCTBOp AeKCTp03bl, 

coAep)KaiAMM 10 Mr/Mn cohm xonMHa coeAMHeHMH 
X. 

npMBeABHHbie BblLUe npHMepbl He HBnflJOTCfl 
OrpaHMHMBaiOLAMMM, T3KMM 06pa30M, 

coeAMHeHtifl <£opMyn I mdm I' (nnn II, m/im III) 
m coAepMou^ne M3 4>apMaL\eBTMHecKMe 
KOMn03ML4MM MOryT 6blTb Mcnonb30BaHbi A^n 

neneHMfl mjim npocfMnaicn/iKM npMdynoB mhm 
CBH3aHHbix c hmmm 3a6oneBaHMM. 

npMBeAeHHbie nanee cxeMbi m <Jx>pMynbi 
AaHbi nnn noncHeHMH, KaK nonyHMTb coeAMHeHMfl 
M3o6peTeHMfl. CoeAMHeHMfl, npMBeAeHHbie b 
npMMepax 5, 7, 9, 16, 18 m 20, OKa3aiiMCb 
HeaKTMBHbiMM b in vitro rnMi^MH pei^enTopHOM 

MCnblTaHMM M, B HaCTHOCTM, MCKJlK)HeHbJ M3 
COeAMHeHMM CjDOpMyJlbl I MHM IN. 

OopMyna M3o6peTeHM5i: 

1. ripOM3BOAHbie nMpMAa3MHOXMHOJ1MHa 

0opMynw II 
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rAe Z o6o3HaMaeT O; 

KOnbLJO A - OpTOKOHAeHCMDOBaHHblM (fceHMn 

1Q KaK He3aMeiAeHHbiM, TaK m 3aMeLneHHbifi y 

OAHOrO MJIM HeCKOJlbKMX KOHbL^eBblX 3TOMOB 

yrnepoAa paAMKanoM R 4 , rAe R 4 HesaBiicuMO 
Bu6paH M3 rpynnu, BKnioMawiAeM ranoreH, N0 2 ; 

R 1 npeAdaBnqeT co6om -(CH 2 ) n L, rAe n = 
O, L o6o3HaMaeT M; M npeACTaBrmeT co6om 
4>eHMn v\m ero 6eH3npoM3BOAHoe m ABnneTCfl 
KaK He3aMeLneHHbiM, TaK m 3aMeii(eHHbiM 1 wm 2 
rpynnaMM, Bbi6paHHbiMM M3 0(Ci -C4)anKMna, 
OH, ranoreHa, NO2, (CrC^Jnepc^TopanKMna, 
TeTpa30/iMna, (Ci-C4)anKMna, C02R', 

20 CONR'R", -SO m R', -OCF 3 , m = 0-2, mhm M 
npeACTaBnneT co6om nupnAMn, 3aMeLAeHHbiM 
O-(Ci-C4)anKMn0M, R* m R" HesaBMCMMo 
Bbi6paHbi M3 H, (Ci^JanKMna, 

m ero cjDapMaL^eBTMHecKM npwewineMbie conM 

25 m TayTOMepbi. 

2. CoeAMHeHMe cjDopMynbi II no n.1, 
npoflBnnKDiAMe CBOMCTBa aHTaroHMCTa 

b 036y )KAa koll(m x a m m hokm cnoT myTawiaTa m 
acnapTaTa. 

3. CoeAMHeHMe no n.1 a^h npMroTOBneHMfl 
30 neKapcTB nna neseHMH m LueMMMecKMx 

nopa>KeHMM ronoBHoro M03ra. 

4. CoeAMHeHMe no n.1, rAe L Bbi6paH M3 
rpynnbh BKrifOHaiouieM <+>eHMn, 4 -mgto kcm cJdg h m n , 
4-rMApoKCMc{)eHMn, 4-xnopc})eHMn l 
4-MeTMn(j5eHMn, 4-M3onponMn4)eHMn, HacjDTMn, 

35 4-cf)Topc|)eHMn, 4-6poM4)eHMn, 2-MeTOKCMcfceHMn, 

2- rMAP0KCMc{)eHMn, S-MeTOKCMc^eHMn, 

3- rMAP0KCMC{)eHMn, 4-TpMCf)TOpMeTOKCMCj3eHMn, 

3- xnop-4-MeTOKCMc})eHMn, 5-MeTOKCM-3~nMpMAMn, 

4- S(0) m R* cfjeHMn, rAe m = 0-2 m R' - MeTMn; 
40 3-xxiopcpeHMn, 3-xnop-4-rMApoKCM(})eHMJi f 

2-Me™n-4-xnopcf)eHMn, 3-MeTM/ic{)eHMJi, 

2- MeTMncpeHMn , 3-cpTop(})eHMn, 
2,4-AM<$>Topc})eHMn, S.S-TpMCpTopMeTMnc^eHMn, 

3- HMTpocf)eHMn ( 2-cf)Top4)eHMn, 
2,4-AHMeTMnc|)eHMn > 3-xnop-4-MeTMnc})eHMn, 

45 4-TpMcf)TopMeTMncf)eHMn, 4-MOAc})eHMn, 

3.4- AMMeTMnc})eHMn, 3,4-AMMeTOKCMcf)eHMn, 
2-MeTMn-4-MeT0KCMcJ)eHMri, 
2-MeTOKCM-4-6pOMc{)eHMn, 
2-MeTMn-4-rMApoKCM0eHMn, 4-3TMnc})eHMn l 
2,3-AMMeTMncjDeHMn, 3,4-AHfMApoKCMct)eHMn, 

50 2,4-AMMeTOKCMc})eHMn, 2,4-AMxnopc})eHMn, 

4- HMTpo4>eHMn, 2,5-AMMeTOKCMct)eHMn, 

2.5- AMMeTMncf)eHMn, 2 ,5-AMrMApoKCMcf)eH mji , 
2,5-Anct)Top<t>eHMJi, 2-MeTMn-4-c{)Top(})eHMn, 
3,5-AMMeTOKCM4)eHMn, 4-Kap6oKCMCf)eHMn, 
4-<$opMaMMAO0eHMn, 
4-(N,N-AM3TMn(jx)pMaMMAO)ct)eHMJi mhm 
4-TeTpa3onoc})eHMn. 

5. CoeAMHeHMe no n.4, Bbi6paHHoe M3 
rpynnbi, BK/iK)MaK)ineM 

7-xnop-4-mApoKCM-2-(4-MeTOKCM-2-MeTMnc})e 
6 q hmji)-1 ,2,5, 1 0-TeTparMAponMpMAa3MH[4,5-b]xMHon 
mh-1,10-amoh; 

7-xnop-2-(4-xnop-2-MeTMncJ)eHMn)-4-rMApoKCM 
-1,2,5,10-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 
,10-ahoh; 

7-xjiop-2-(2,4-AMMeTMnc{)eHMn)-4-rMAPOKCM-1, 
2,5, 1 0-TeTparMAponMpMAa3MH[4,5-b]xMHoriMH-1 ,1 0 
-AHoh; 
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7-xnop-2-(3,4-flMnvipoKCMc})eHnn)-4-rMflpoKCM 
-1 ,2,5,1 0-TeTparnflponMpnfla3MH[4,5"bp(HHonMH-1 
,10-amoh; 

7-xjiop-2-(3,4-flMMeTOKCnc})eHMn)-4-rMflpoKCM- 
1 ,2,5,1 0-TerparMflponnpMfla3MH[4,5-blxMHOJiMH'1 , 
10-flMOH; n 

7,9-AMxnop-2-(2,4-flMMeTmi4)eHMn)-4-rMflpoKC 
m-1 ,2,5,1 0-TeTparnflponnpnfla3HH[4,5-b]xMHonMH- 
1,10-flnoH v\m mx 4>apMaMeBTHHecKM 
npneMJieMbie conn. 

6. CoeAMHeHMe no n.5, npeACTaBnaromee 
co6om 

7-xnop-4-rnflpoKCM-2-(4-MeTOKCM-2-MeTMnc{)eHMn) 
-1,2,5,10-TeTparMAponMpMAa3MH[4,5-b]XMHonMH-1 
,10-amoh urn ero ^iapMai^eBTunecKn 
npneMneMyK) conb. 

7. CoeAMHeHne no n.6, Bbi6paHHoe H3 
rpynnbi, BKntoMajotneM 

7-xjiop-4-rMAPOKCM-2-(4-MeTOKCM-2-MeTMnc})e 
hmh)-1 ,2,5, 1 0-Teiparn Apon npuAa3 m h [4 , 5-b]xn Hon 
mh-1,1 0-amoh, conb N-MeTMJimK)KaMMHa; 

7-x/iop-4-rnAPOKCn-2-(4-MeTOKCn-2-MeTmic})e 
Hnn)-1 ,2,5,1 0-TeTparMAponwpMAa3HH[4,5-b]xMHon 
mh-1,1 0-amoh, HaTpneBan conb 

M 

7-xnop-4-rnAPOKCn-2-(4-MeTOKCM-2-MeTnnc|DeHMn) 
-1,2,5,10-TeTparMAponnpMAa3MH[4,5-b]xMHonMH-1 
,10-amoh, xonnHOBaa conb. 

8. CoeAMHeHMe no n.7, npeACTaBnaioLAee 
co6om HaTpneByHD conb 
7-xnop-4-rMApoKCM-2-(4-MeTOKCM-2-MeTMnc})eHMn) 
-1,2,5,10-TeTparMAponMpMAa3MH[4,5-b] 

XMHOnMH-1 ,10-AMOHa. 

9. CoeAMHeHMe no n.4, Bbi6paHHoe M3 
rpynnbi, BKnionaiomeM 

7-xnop-4-rMApoKCM-2-c}5eHMn- 1 ,2 ,5, 1 0-TeTparvi 
AponMpMAa3MH[4,5-b] XMHonMH-1 ,1 0-amoh; 

7-x nop-4-rMApoKCM-2-(4 -MeTOKCMCpeHMn)- 1,2,5 
, 1 0-TeTparMAponMpMAa3MH[4,5-b] 

XMHOnMH-1,10-AMOH; 

7-xnop-4-rMAPoKCM-2-(4-rMApoKCMCf)eHMn)- 1 ,2, 
5, 1 0-TeTparMAponMpMAa3MH[4 ,5-b]xMHonMH-1 , 1 0- 
Amoh; 

4-rMApoKCM-8-HMTpo-2~4>eHMn-1 ,2,5,1 0-TeTpar 
MAPonMpMAa3MH[4,5-b] XMHonMH-1,10-AHOH; 

7-xnop-4-rMApoKCM-2-(4-xnopcf)eHMn)-1 ,2,5, 1 0 
-TeTparMAPonMpnAa3MH[4,5-b]xMHonMH-1 ,1 0-AMOH 

7-xnop-4-rMApoKCM-2-(4-MeTMnc})eHMn)-1 ,2,5,1 
0-TeTparMAponMpMAa3MH[4 ,5-b] 

XMHOnMH-1,10-AMOH; 

7-xnop-4-rMApoKCM-2-(4-M3onponMnc})eHMn)-1, 
2,5, 1 0-TeTparnAponMpMAa3MH[4,5-b]xMHonMH-1 , 1 0 
-Amoh; 

7,9-Anxnop-4-rMAPOKCM-2-(})eHMn-1 ,2,5,1 0-TeT 
parMApon MpMAa3M h[4 , 5-b] XMHonMH-1 , 1 0-amoh; 

7-xnop-4-rviApoKCM-2-( 1 -Hac})TMn)-1 ,2,5, 1 0-re 
TparMAponMpMAa3MH[4,5-b] XMHonMH-1 ,1 0-amoh; 

7-xnop-2-(4-4)Top(|)eHMn)-4-rMApoKCM-1 ,2,5, 1 
0-TeTparMAponMpMAa3MH[4,5-b]XMHonMH-1 ,1 0-Ano 
h; 

2-(4-6poM({)eHMn)-7-xnop-4-rMApoKCM-1 ,2,5, 1 0 
-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 ,1 0-amoh 

7-xnop-4-rMApoKCM-2-(2-MeroKCMc})eHMn)-1,2,5 
,1 0-TeTparMAponMpMAa3MH[4,5-b] 

XMHOnMH-1,10-AMOH; 

7-xnop-4-rMApoKCM-2-{2-rMApoKCMC})eHMn)-1 > 2, 
5, 1 0-TeTpamAponMpMAa3MH[4 ,5-b] 

XMHOnMH-1,10-AMOH; 

7-xnop-4-rMApoKCM-2-(3-MeTOKCMCpeHMn)-1 ,2,5, 1 0 
-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 , 1 0-amoh 

7-xnop-4-rMApoKCM-2-(3-rMApoKCMc})eHMn)- 1 ,2, 
5, 1 0-TeTparMAponMpMAa3MH[4,5-b]XMHonMH-1 , 1 0- 
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amoh; 

7-xnop-4-rMApoKCM-2-(4-TpM4)TopMeTOKCM(})eH 
Mn)-1 ,2,5, 1 0-TeTparviAPonMpMAa3MH[4,5-b]xMHonM 
h-1,10-amoh; 

7-xnop-2-(3-xnop-4-MeTOKCMcJ)eHMn)-4-rMAPOK 
cm-1 ,2,5,1 0-reTparMAponMpMAa3MH[4,5-b]XMHonMH 

-1,1 0-AMOH M 

7-xnop-4-rMApoKCM-2-(2-MeTOKCMnMpMA-5-Mn)- 
1,2,5,10-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1, 

10-AHOH 

MnM mx 4)apMaL\eBTMHecKM npweivmeMbie 
conM. 

10. CoeAMHeHMe no n.4, Bbi6paHHoe M3 
rpynnbi, BKnioMaiomeM" 

7-xnop-2-(2,4-AMxnopc})eHMn)-4-rMApoKCM- 1 ,2, 
5, 1 0-TeTparMAponMpMAa3MH[4,5-b]XMHonMH-1 , 1 0- 
Amoh; 

7-xnop-2-(3-xnop-4-mApoKCMcf)eHMn)-4-rMApo 
kcm-1 ,2,5, 1 0-TeTparMAponMpMAa3MH[4,5-b]xnHonM 
h-1,10-amoh; 

7-xnop-4-rMApoKCM-2-(4-rMApoKCM-2-MeTMnc})e 
HMn)-1 ,2,5,1 0-reTpam Apon m pM/ja3 m h[4 , 5- b]xMHon 
mh-1,10-amoh; 

7-xnop-2-(4-xnop-2-MeTMnc})eHMn)-4rMApoKCM- 
1 ,2,5,10-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 , 
1 0-amoh ; 

7,9-Anxnop-2-(2,4-AMMeTMnc{)eHMn)-4-rMApoKC 
m-1 ,2,5, 1 0-reTparMAponMpMAa3MH[4,5-b]xMHonMH- 
1,10-amoh; 

7-xnop-4-rMApoKCM-2-(2-MeTMncJ)eHMn)-1 ,2,5,1 
0-TeiparM Apon m pM Aa 3 m h[4 , 5-b] 
XMHonMH-1 , 1 0-amoh; 

7-xnop-2-(3,4-AMMeTMncJ)eHMn)-4-rMApoKCM-1, 
2,5, 1 0-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 , 1 0 
-amoh; 

7-xnop-2-(2,4-AMMeTOKCMC})eHMn)-4-rMApoKCM- 
1 ,2,5,10 -TeTparM Apon MpMAa 3 m h[4 , 5-b]x m Hon mh - 1 , 
1 0-amoh; 

7-xnop-2-(2,5-AMMeTOKCM({)eHMn)-4-rMApoKCM- 
1 ,2,5,1 0-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 , 
1 0-amoh; 

7-xnop-2-(2,5-AMMeTMncJ)eHMn)-4-rMAPOKCM-1, 
2,5,1 0-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 , 1 0 
-Ahoh; 

7-xnop*2-(3-xnopc})eHMn)-4-rMApoKCM- 1,2,5,10 
-TeTparMAponMpMAa3MH[4,5-b] 

XMHOn MH-1 ,1 0-AMOH \ 

7-xnop-4-rMAPOKCM-2-(3-MeTMnc})eHMn)-1 ,2,5, 1 
0-TeTparMAponMpMAa3MH[4,5-b] 

XMHOnMH-1,10-AMOH; 

7-xnop-4-rMAPOKCM-2-(4-TMOMeTOKCMc|DeHMn)-1 
,2,5,10-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1,1 
0-amoh; 

7-xnop-2-(3-xnop-4-MeTMnc{)eHMn)-4-rMApoKCM 
-1 ,2,5,1 0-TeTpaMAponMpMAa3MH[4,5-b]xMHonMH-1 , 
1 0-amoh; 

7-xnop-2-(2 ,3-AMMeTMnc})eHMn)-4-rMAP0KCM- 1 , 
2,5, 1 0-TeTparMAponMpMAa3MH[4,5-b]XMHonMH-1 , 1 0 
-Amoh; 

7-xnop-2-(4-3TMnc})eHMn)-4-rMApoKCM-1 ,2,5,1 0 
-TeTparMAponMpMAa3MH[4,5-b] 
XMHonMH-1,1 0-amoh; 

7-xnop-2-(4-cf)Top-2-MeTMnc{)eHMn)-4-rMAPOKC 
M-1,2,5,10-TeTparMAponMpMAa3MH[4,5-b]xMHonMH- 
1 ,10-amoh; 

7-xnop-2-(3,5-AMMeTOKCMc{)eHMn)-4-rMApoKCM- 
1 ,2,5,10-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 , 
10-a^oh; 

7-xnop-4-rMApoKCM-2-(4-ftoAct)eHMn)-1 ,2,5,1 0- 
TeTparMAponMpMAa3MH[4, 5-b]xMHonMH-1 , 1 0-amoh; 

7-xnop-2-(4-6poM-2-MeTOKCM(()eHMn)-4-rMApoK 
cm-1 ,2,5,1 0-TerparviAponMpMAa3MH[4,5-b]xMHonMH 
-1,1 0-amoh; 

7-xnop-2-(3-c})Topc})eHMn)-4-rMAP0KCM-1 ,2,5,1 
0-TeTpa m a po n m pM Aa3 m h [4 , 5-b] 
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XMHOnHH-1,10-flMOH; 

7-xnop-2-(2-<})TopcpeHMn)-4-rMApoKCM-1, 2,5,1 
0- TeTpamflponnpnfla3HH[4,5-b] 
xmhojimh-1,10-amoh; 

7-xnop-2-(3,5-flMTpnct)TopMeTMnc})eHmi)-4-rMfl 
poKCM-1 ,2,5, 1 0-TeTpamAponnpnAa3MH[4,5-b]XMHO 
nnH-1,10-AMOH; 

7-xjiop-2-(2,4-Anc})TopcJ)eHM/i)-4-rMApoKCM-1,2 
,5,10-TeTpamAponMpMAa3MH[4,5-b]XMHonMH-1,10- 
Amoh; 

7-xjiod-2-(2 , 5-AHC})Topct)eHH n)-4-rnAP0KCM- 1 ,2 
,5, 1 0-TeTpaniAponMpMAa3MH[4,5-b]xnHonMH-1 , 1 0- 
Amoh; 

7-x/iop-4-rnAPOKCH-2-(4-HMTpoc}>eHMn)- 1,2,5,1 
0-TeTparytAponnpwAa3HH[4,5-b] 
xnHonMH-1,10-AnoH; 

7-xjiop-4-rnApoKCM-2-(4-Tpn4)TopMeTMJic})eHM 
ji)-1,2,5,10-TeTparMAponnpMAa3MH[4,5-b]xMHonMH 
-1,10-amoh; 

7-xjiop-4-rnApoKCM-2-(3-HMTpoct)eHMn)-1 ,2,5,1 
0-TeTparMAPonnpnAa3MH[4 ,5-b] 
xnHonnH-1,10-AMOH; 

7-xrjop-4-rMflpoKCM-2-(4-cyribctDOHM^MeTMncJ)e 
hmh)-1 ,2,5,1 0-TeTparMAPonnpnAa3HH[4,5-b]xnHon 
mh- 1,10-amoh; 

7-x^op-4-rnApoKCM~2-(2,5-AnrMApoKCMc{)eHMJi) 
-1 ,2,5, 1 0-TeTparMAponMpMAa3MH[4,5-b]xMHonnH-1 
,10-amoh; 

7-xjiop-4-rnApoKCM-2-(4-Kap6oKCnc})eHMn)- 1 ,2, 
5, 1 0-T©Tpa rn Apon m pn A33M h [4 , 5-bJxn h on m h- 1 , 1 0- 
Amoh; 

7-xjiop-4-rnApoKCM-2-(4-rnApoKCMct)eHMn)-1,2, 
5, 1 0-TeTparMAponnpnAa3HH[4,5-b]xMHonMH-1 , 1 0- 
AMOh; 

7-xnop-4-rnApoKCM-2-(4-Kap6oKcaMMAOC})eHMn 
)-1,2,5,10-TeTparnAponnpMAa3MH[4,5-b]xMHonnH- 
1,10-amoh; 

7-x.nop-4-rMAPOKcw-2-(4-TGTpa3onc})eHMji)-1,2, 
5, 1 0-TeTparMAponnpMAa3MH[4,5-b]xMHoriMH-1 , 1 0- 
Ahoh n 

7-XJiop-4-rnApoKCM-2-(4, N, 
N-AM3TnnKap6oKcaMHAO0eHnn)-1 ,2,5, 1 0-TeTpam 
AponnpnAa3MH[4,5-b]xMHonMH- 1,10-amoh 

wnn ctjapMaqeBTMMecKM npMeiwneMwe conw. 

11. CoeAMHeHwe no n.1, Bbi6paHHoe H3 
rpynnw, BKntonaioinePi 

7-xjiop-2-(4-3TOKCMct)eHMn)-4-rMApoKCH- 1 ,2,5, 
1 0-TeTpamAponwpnAa3HH[4,5-b] 
xnHonwH-1,10-AMOH; 

7-xnop-4-rnApoKCM-2-(2-M3onponnnct)eHMn)-1, 
2,5,10-TeTpamAponnpMAa3MH[4,5-b]xMHOJiMH-1,10 

-AMOH M 

7-xnop-4-rMApoKCM-2-(4-Kap6oKCMMeTMnc})eHM 
n)-1,2,5,10-TeTparnAponMpMAa3MH[4,5-b]xMHonMH 
-1,10-amoh 

mjim ero cjDapiviaqeBTMMecKM npMeM/ieMbie 

COJ1M. 

12. Cnoco6 nonyneHMfl coeAMHeHMfl 
cjxjpMynbi II no n.1, rAe M He 03HanaeT cfeeHMn, 
3aMemeHHbiM TeTpa3onMnoM, mjim nupuflun, 
3aMemeHHbiM 0(CrC 4 ) anKMnoM, oTnMnaioL^MMCfl 
T6M, mto coeAMHeHMe cf)opMyjibi V 

z o 



rp<& Z m A yKa3aHbi b n. 1 ; 
Ar MMeeT Te we 3HaMeHMfl, hto m M, kdom6 
BbiiiieyKa3aHHoro orpaHMMeHMfl, 

noABepraraT B3aMMOAeMCTBMK) c 

^ r ^ 4 a/iKMncynb4x)H0B0M KMcnoTbi b KMnameM 
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MeTaHone. 

13. Cnoco6 no n.1 2, rAe coeAMHeHMe 
Bbi6paHO M3 rpynnw, BKnionaiomeM 

7-xnop-4-rMApoKCM-2-(4-MeTOKCM-2-MeTMn0e 
HMn)-1 ,2,5, 1 0-TeTparMAponMpMAa3MH[4,5-b]xMHon 
mh-1,10-amoh mjim conb N-MeTMnrnK)KaMMHa; 

7-xnop-2-(4-xnop-2-MeTMnc})eHMn)-4-rMApoKCM 
-1 ,2,5,1 0-TeTparMAPonMpMAa3MH[4,5-b]XMHonMH-1 
,10-amoh; 

7-xnop-2-(2,4-AMMeTMnc})eHMn)-4~rMApoKCM-1 ( 
2,5, 1 0-TeTparMApon MpMA33 mh [4 , 5-bJXM HonM h- 1 , 1 0 
-amoh; 

7-xnop-2-(3,4-AMrMApoKCMc})eHMn)-4-rMAPOKCM 
-1 ,2,5, 1 0-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 
,10-amoh; 

7-xnop-2-(3,4-AMMeTOKCM({)eHMn)-4-rMApoKCM- 
1 ,2,5,10-TeTparMAPonMpMAa3MH[4,5-b]xMHonMH-1 , 
1 0-amoh; 

7,9-AMxnop-2-(2,4-AMMeTMnc})eHMn)-4-rMAPoKC 
m-1 ,2,5,1 0-TeTparMAPonMpMAa3MH[4,5-b]xMHOJiMH- 

1,10-AMOH 

mhm mx c})apMai^eBTMHecKM npMeivineMbie 
conM. 

14. npoM3BOAHbie XMHonMHa cfx>pMynw XIX 

H 

-CO R 

Z 




R' R' 



mhm c^opiwynw XX 
z 




rAe Z o6o3HaMaeT O; 

KOnbLJO A - OpTOKOHAeHCMDOBaHHblM (fceHMn 

KaK He3aMeLneHHb!M, TaK n 3aMeu^eHHbiM y 

OAHOrO MDM HeCKOnbKMX KOnbLjeBbfX aTOMOB 

yrnepoAa paAMKanoM R 4 , rAe R 4 He3aBMCMMO 
Bw6paH M3 rpynnw, BKnronaiomeM ranoreH, NO2; 

R 1 npeACTaBnaeT co6om -(CH 2)nU r fl e n = 
O, L o6o3HanaeT M, M npeACTaBnaeT co6om 
4)eHMn MnM ero 6eH3npoM3BOAHoe m flBnaeTCfl 
kbk He3aMeii^eHHbiM, TaK m 3aMeu4eHHbiM 1 MnM 2 
rpynnaMM, BbiSpaHHbiMM M3, OH, ranoreHa, 

N ° 2 , (C r C3)nep4)TopanKMna, TeTpa3onnna, 
(C i-C 4 )anKMna, CC^R', CONR'R", -SO m R\ 
-OCF 3 , m = 0-2, MnM M npeACTaBnneT co6om 
nMpMAMn, 3aMemeHHbiM 0-(C<i -C 4 )ani<MnoM, R' 
n R" He3aBMCMMO Bw6paHW M3 H, (C 1 -C 4 )anKMna. 

15. <DapMai4eBTMHecKafl KOMno3Mi4M« nnn 
neneHMfl MnM npocjDnnaKTMKM niueMMHecKVix 
nopaweHMM ronoBHoro M03ra, coAepwaman 
3cjDcj3eKTM bho© KonMHecTBO coeAMHeHMfl no n.1 M 
cfDapMai^eBTMMecKM npMeMneMbiM HocMTenb MnM 
pa36aBMTenb. 

16. Cnoco6 neneHMfl MnM n poc|DM na ktm km 
MiueMMMecKMx nopaweHMM ronoBHoro Mosra 
nyieM BBeAeHMfl 0apMai4eBTMHecKM 
30cJ)eKTMBHoro KonMMecTBa coeAMHeHMfl no n.1. 

17. (DapMaqeBTMnecKan KOMno3ML4Mfl A*ia 
neneHMP m npoc^MnaxTM km MtueMMHecKMX 
nopaweHMM ronoBHoro M03ra, coAepwamafl 
3<t>4)eKTMBHoe KonMHecTBO coeAMHeHMfl no 
nK)6oiviy M3 nn.4-8 m cfjapMaqeBTMHecKM 
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npueMJieMyio flo6aBKy hhm pa36aBMTenb. 

18. Cnoco6 neHeHMfl m npocfjunaKTMKM 
MLueMMMecKMX nopaweHMM ronoBHoro M03ra 
nyiewi BBefleHkm ac^cjDe ktm bhoto KonnnecTBa 
coeflMHeHMfl no nK>6oMy M3 nn.4-8. 

19. OapMaL^eBTMHecKan KOMno3ML^Mfl flna 
neMeHMfl m n po0n natcru km MLueMUHecKMX 
nopa>KeHMM ronoBHoro M03ra, coflepwamaa 
3G>cfceKTHBHoe KonnMecTBO coeAMHeHMJi no 



nK)6oMy M3 nn.9-11 m <£apMaLj6BTWMecKvi 
npneMneMyio flo6aBKy win pa36aBHTenb. 

20. Cnoco6 neneHMfi n npo4)MnaKTMKM 
MLueMUHecKnx nopawehinw ronoBHoro M03ra 
nyTeM BBe^eHUfl acfxfceK™ bhoto KO/iMMecTBa 
coeflMHeHMfl no nioobMy M3 nn.9-1 1 . 

npnopnTeT no nymcraM! 

22.10.1993 no nn.1, 2-4, 9, 12, 13, 15-20; 

25.08.1994 no nn.5-8, 10-11 M 14. 
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